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Dazzling performance, with continuous 
automatic reverse — completely solid state! 


Just look at the features • 3 motors • 4 
laminated heads • Continuous automatic 
reverse • 4 tracks—2 channels • Stereo 
and mono playback and record • 4-digit 
counter • 2 studio-style VU meters • 
Separate input and output level controls 
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diodes • 2 speeds • Famous MFB speaker 
system with total 40W output • Price 
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Semiconductor chaos? 

Fifty years ago, when the pioneers were 
laboriously fabricating their early radio valves, 
they probably little dreamed of the huge number 
of types which would ultimately be created by 
valve designers throughout the world. The 
number of such types must surely now defy 
listing. 

Many of us recall the efforts that have 
been made by the electronics industry to rational¬ 
ise and co-ordinate the release of new valves and, 
in Australia, the position in regard to new and replacement types 
is at least manageable. However, one would have thought that, 
following such experience, the world’s electronics industry would 
have been very sensitive to the possibility of history repeating itself 
in relation to transistors; that industry leaders would have made 
stronger efforts towards rationalisation. 

But no. History has been repeated with a king-sized bonus! 

What prompts this observation is receipt of a catalogue from 
JSH Electronics, an American company apparently specialising in 
the supply of semiconductive devices. Page after page is crammed 
with type numbers—over 13,000 at a rough count. That there 
has been some attempt at rationalisation is evident from an inspection 
of the numbering but its futility is illustrated by the fact that the 
very first entry group shows 27 variants of the 1N21, with suffixes 
extending to four letters! From the rate at which semiconductors 
are being released, one might conclude that chaos is not just around 
the corner: It is already here! 

This uncurbed proliferation of types and the relatively low mort¬ 
ality rate of transistors, may render it quite uneconomic to sustain 
a supply of original replacements. The industry may soon have to 
think in terms of a standardised replacement range, with charts to 
show how units may be substituted for earlier types. 

But the replacement position in relation to diodes and tran¬ 
sistors is likely to be “simple” compared with integrated circuits. 
Here the scope for variation is tremendous, the possibility of break¬ 
down is multiplied and the chance of obtaining an emergency sub¬ 
stitute is far more remote. It is to be hoped that, as it moves into 
the integrated circuit era, Australian industry will spare a thought for 
the replacement situation. Otherwise a lot of good equipment will 
have to be discarded because of ICs that nobody can afford to 
make anymore. 
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COVER PICTURE: The possibility of using ruby lasers for welding 
and machining is being investigated by G. & E. Bradley Ltd. of 
U.K. The picture shows a laboratory set-up for drilling 16-gauge 
aluminium sheet with a 30-joule laser pulse of 1 millisecond dura¬ 
tion. (See also page 18). 
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INSTROL AMPLIFIER-TUNER MODEL ATI 

A custom-built precision instrument tastefully presented 
in a high-quality, craftsman-made cabinet. Designed in 
Australia to suit Australian conditions and made from 
readily available local materials. 18-20 watts R.M.S. 
(Music power 36-40 watts). 

PRICE 


Without cabinet . $133.50 

Extra for cabinet: 

Walnut or Maple.. .. $15.00 

Teak or matched special. $16.50 


HI-FI outfits ... to suit most homes 


Here are two popular combinations 
from our extensive range 


• INSTROL ATI AMPLIFIER/ 
TUNER. 

• DUAL 1009SK RECORD 
CHANGER with SHURE or 
ADC Magnetic cartridge fitted 
hinged perspex cover. 

• WHARFEDALE SUPER 8RS/ 
DD SPEAKERS fitted in INST¬ 
ROL 8” DP speaker enclosures 
to WHARFEDALE specifications. 

• All in Scandinavian oiled teak 
veneer finish (Qld. maple/walnut 
if preferred). Tested and fully 
operative. 

COMPLETE PRICE $400.00 


Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. All well-known brands stocked. 


• INSTROL-PLAYMASTER No. 106 AMP/TUNER 

and 

• DUAL 1010A HI-FI RECORD CHANGER 
(Both fitted in handsome table cabinet with hinged 
perspex cover) plus 

• 2 INSTROL-PLAYMASTER “BOOKSHELF” 

SPEAKER SYSTEMS. All in Scandinavian oiled 
teak veneer finish (or Qld. maple/walnut if preferred) 
tested and fully operative. 

COMPLETE PRICE $282.90. 


® INSTROL 

• PLAYMASTER 

• FISHER 
® ROLAND 
® TRIO 

• SANSUI 

• WHARFEDALE 

• GOODMANS 

• SHURE 
® A.D.C. 

• DECCA 




• LABCRAFT 

• ALL BALANCE 

• DUAL 

• ELAC 

• GARRARD 

• SONY 
® BRENNELL 

• MINICONICS 
® AKAI 
« TEMPO 

• LEAK 

• QUAD 
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Make your own cabinet and save $ $ $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or in kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all you require 
to make your own. All parts pre-cut, best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It’s great fun, too—but whv 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


STANDS AND PERSPEX COVERS 




Rigidly constructed using only best quality ven¬ 
eered panels in oiled Teak, Queensland Maple 
and Walnut, these Instrol Player/Changer Stands 
are widely accepted throughout the Hi-Fi Trade 
for most makes and models of players and 
changers. Size of player’s top is 15i” wide by 
Mi", and the inside depth is 3”. A neatly set-in 
protective base with rubber feet is included. 

For a small extra charge, we can supply the 
base ready-cut for your player or changer. 

High-grade perspex covers, as illustrated are available ei 
grey tinted or clear and in two sizes: 15" x 14" x 3i" and 
15" x 14” x 5i". The cover can be supplied fitted with stay- 
up type hinges if required. 


PLAYER STANDS 

Oiled Walnut or Queensland 
Maple. $8.00 

Oiled Teak or matching 
colour.$9.65 


Extra for cutting to tem¬ 
plate .$0.75 

PERSPEX COVERS 
15in x Min x 3iin .. $9.00 
15in x Min x 5$in .. $10.50 
Ready hinged extra .. $1.50 


WHEN ORDERING PLEASE 

ADD REG. POSTAGE 

OTHER 


N.S.W. 

QLD., VIC., TAS. 

STATES 

Player Stand 

70c 

95c 

$1.20 

Perspex Cover 

95c 

$1.20 

$1.60 

Model 65 

$1.25 

$1.80 

$2.60 


Phone, call or 
post coupon 
(or catalogue 
required. 


Just released . . . 


NEW PLAYER CABINET 
(Model 65). 

An entirely new player cabinet 
with tailored to suit hinged pers¬ 
pex cover. Larger than the In¬ 
strol player stand. Model 65 
caters for all average size players 
plus most of the larger ones. 
Measurements:— 

Stand top to underside of cover. 
5*V4ln. Stand Top, 17in x Win. 

PRICE: ,,, 

Teak Veneer. 

Old. Maple or Walnut $23.00 
Extra for cutting to suit your 
player, 75c. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD.. GLEBE, N.S.W. 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings.) 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. The spare 
parts, test equipment, kit sales, 
etc., are still at the original 
address, 206 Broadway — 
Phone 211-4224 (3 lines). 

Only the Glebe Store is open 
on Saturday mornings. 


NAME ... 
ADDRESS 


□ Playmaster HI-FI [“| Instrol Cabinets 


mmsmmmmmmmmmmMagg&s 


ELECTRONICS Australia, November, 7967 


3 

















































AS FROM TODAY: 


Com|iatibility 

isa 

four letter 
word. 


FROM FAIRCHILD 
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CCSL is the only four-letter 
word you’ll need from now on. 
It replaces all those others you 
may have used when you had 
problems with system design! 
CCSL — Compatible Current 
Sinking Logic. Fairchild’s big 
contribution to electronics 
1967. Gives you maximum flex¬ 
ibility in design. Allows you to 
optimize your system. 

Here’s how CCSL works 
As you know, Fairchild classify 
their integrated circuits into 
three logic groups — current 
sourcing logic, current mode 
logic, and current sinking logic. 
Now, in the sinking logic group, 
there are three families, now 
made fully compatible by CCSL. 
And what do we mean by com¬ 
patible? All three operate from 


a 5V power supply. NAND logic 
functions are available to any 
of the three. All three perform 
compatibly when specified fan¬ 
out and fan-in rules for inter¬ 
connecting between logic forms 
apply. Also, pin configurations 
for the same functions are the 
same. They all come in the 
same two package configura¬ 
tions (maximum-density Va " x 
Va " Flatpak, and easy-to-handle 
Dual in-line). And they all have 
a uniform stability over a period 
of time in the same working en¬ 
vironment. 

Here is an example of how 
CCSL will help you — 

TTL is the fastest of the three 
families and also the one that 
dissipates the most power. 
LPDTL dissipates the least 
power, but is slower than the 
others. DTL is right in between, 
both in speed and in power dis¬ 
sipation. There are clearly some 
functions in your system that 


require all the speed you can 
get. There are other functions 
where the speed of TTL, for 
example, is wasted, because it 
is waiting for slower system 
elements. So you can use a 
slower logic family and optim¬ 
ize your power dissipation 
without sacrificing overall sys¬ 
tem speed. When you design 
with Fairchild’s current sinking 
logic group, you are assured 
that all the families within the 
group are fully compatible. 
CCSL allows you to design by 
function, and to select the best 
circuits for you to optimize the 
system as a whole. 



FAIRCHILD 



AUSTRALIA PTY. LTD. 

World leaders in the technology and 
manufacture of silicon semi-conductor 
devices. 


420 Mt. Dandenong Rd., Croydon, Vic. 3136. P.O. Box 151, Croydon • Cable: Fairchild Melbourne • Telephone: 723 4131 
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To AGFA-GEVAERT LIMITED 

P.O. Box 48, Nunawading, Victoria. 

name . . 

PLEASE PRINT 

ADDRESS .. .... „ .. 


AGFA-GEVAERT 


The most sensitive tape for the finest in sound, AGFA PE RECORDING TAPES. 

Registered trademark AGFA-GEVAERT Antwerp/Leverkusen. 


record on 


pe tapes 


Agfa Recording Tapes have what any true tape enthusiast 
wants—greater clarity, sensitivity, uniformity, durability and 
greater range. Agfa PE (Polyester) Tapes are pre-stressed and stretch 
resistant to eliminate sound fluctuations, and abrasion and wear resistant 
to give you the longest, strongest tape life ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple Play in a wide range of lengths and spool diameters. 
All three types of Agfa tapes are now available in various spool sizes in the new Novodur 
Cassettes. These plastic, almost-unbreakable cassettes are excellent for library storage. 


WRITE FOR FREE LEAFLET ON AGFA RECORDING TAPES AND ACCESSORIES 


AGFA-GEVAERT LIMITED • MELBOURNE • SYDNEY • BRISBANE • ADELAIDE • PERTH 
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Are you 

wasting 

time? 


Save it in the workshop 
and on service calls. 

TV picture tube testing 
can be fast, easy 
and positive with a 
Thomas Test Tube. 

The Thomas Test Tube is lightweight, small in size 
and very easy to handle — it is plastic coated, 
implosion proofed and features a socket adaptor. The 
Tube comes complete in a metal frame with carrying 
handle and supporting feet. 

Save time — ring your nearest Thomas distributor today. 

THOMAS ELECTRONICS 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: N.S.W.: THOMAS ELECTRONICS OF 
AUST. PTY. LTD. 1 2 Larkin St., Riverwood — Telephone 53-0721. R. W. WINNING PTY. LTD. (Selling Agents) 225 
Clarence St.. Sydney — Telephone 29 21 1 1. VIC: THOMAS ELECTRONICS OF AUST. PTY. LTD. 131 Burwood Rd.. 
Hawthorn, E.2.Vic — Telephone 81 0294. QLD: GRADWELL & CO. PTY. LTD. 42 Grenier St.. Valley, Brisbane — 
Telephone 5 4881 S.A.: RADIO & ELECTRIC WHOLESALERS LIMITED. 10-1 2 Orsmond St.. Hindmarsh — Telephone 
46 4041. W.A.: SIMON HOLMAN & CO. 10-12 Southport Street, Leederville, Telephone 8 2271. TAS.: W. & G. 
GENDERS PTY. LTD. HOBART 2 7201 — LAUNCESTON 31 2511. ALSO DEVONPORT AND BURNIE. 
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ELECTRIC 

VEHICLES 


Part 2 . . . progress 

design - and some 



The “ Commuta’ is the Ford (U.K.) design for 
a small electric car for city use. 


While the electric car offers the advantages 
of silent running, absence of fumes, 
instantly available power and low running 
costs, its development has been 
hampered by the high weight/power ratio 
of the best batteries so far available. 

This continuation discusses the progress 
of new battery designs and also 
describes some of the electric 
vehicles already in production. 

by Mary Lee 

(assistant editor, "Science Journal") 


Perhaps the most exciting recent developments have been 
in methods for storing or generating electrical energy. Indeed 
the long term success of the electric car—particularly for fast 
motoring over long distances—is dependent on such methods 
being more efficient than the ones already available. 

Car owners will be familiar with the lead/acid starting¬ 
lighting-ignition battery, millions of which are manufactured 
every year. It has been estimated that the capacity of the lead/ 
acid batteries installed in petrol-driven cars in the United 
Kingdom alone is equivalent to about 600MW—consider¬ 
ably more than the capacity of most power stations. 

Such batteries are also used in the majority of existing 
electric vehicles and their total capacity is estimated at 250- 
MW. These two capacities added together make up nearly 
two per cent of the nation’s total electricity requirement. 
This gives some idea of the scale on which storage batteries 
are already used as portable sources of power. 

The lead/acid battery has not remained unchanged since 
its first practical demonstration by Gaston Plante in 1859. 
The basic principle is certainly the same but great improve¬ 
ments in energy density have been made, particularly over 
the past 20 years. However, as mentioned in Part I, last month, 
it still has a high weight/power ratio which rules it out for an 
all-purpose electric car. But, as far as the city car is con¬ 
cerned, modified lead/acid batteries could provide the energy 
requirements until more efficient devices become practicable. 


Alkaline batteries, such as the nickel-cadmium cell, pro¬ 
vide a variation on the lead/acid theme. Manufactured in the 
United Kingdom by Alkaline Batteries Ltd., a subsidiary 
company of the Chloride Electrical Storage Co., they contain 
only small amounts of potassium-hydroxide electrolyte and 
can be tightly sealed without risk of internal pressures build¬ 
ing up. This sealing ensures that no maintenance is required; 
in other words they don’t need “topping up.” In spite of this 
advantage relatively few electric traction vehicles have been 
fitted with them since they are more expensive than lead/acid. 

One of the more promising research projects in hand is 
a zinc/air battery which has been under development by the 
General Atomic Division of General Dynamics since 1960 
and which has so far achieved an energy density of 50-60 
watt-hours per pound. This is a great improvement on 10 
WH/lb. for lead/acid. 

Energy is obtained by converting zinc to zinc oxide. 
Zinc is stored in the battery as plates, oxygen is derived from 
the atmosphere and the electrolyte providing the electrical 
connection between the two is a solution of potassium 
hydroxide. The battery can be recharged by plugging it 
into a suitable electricity supply. 

One major difficulty is that zinc tends to dissolve in 
the electrolyte to form zincates which sink to the bottom 




Left: General Motors 
(U.S.A.) conversion 
of its Cow air car 
for electric operation 
has a silver-zinc bat¬ 
tery housed in the 
boot. Right: A fea¬ 
ture of this design is 
the high-power solid 
state switching con¬ 
trol system. 
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with battery 


practical vehicles 


of the cell. General Dynamics claim that their electrolyte 
circulating system removes this sludge before it impedes the 
reaction. They also claim that they can get a uniform 
deposition of zinc during charging. This would certainly 
be a great advance because, up to now, it has not been 
possible to plate zinc uniformly over a number of cycles 
of charge and discharge. Normally, dendritic growths form 
which stretch between the electrodes and short the system. 
Substantiation of these claims would mean that the zinc/air 
battery would be a highly practicable proposition for an 
electric vehicle requiring an extended range. 

A second line of research which may well provide 
realistic results is in the field of fuel cells. A fuel cell 
can be considered as a battery but, instead of needing to 
be recharged, it is continuously fed with fuel which the 
cell converts direct into electricity. Power is available as 
long as the fuel and oxidant are supplied from external 
reservoirs and a suitable, cheap catalyst can be found to 
accelerate the reaction. 

Although the energy stored per pound in hydrogen/ 
oxygen fuel cells can be made greater than for the zinc/air 
cell, the energy per cubic foot is little better than for 
lead/acid; fuel cells are relatively light but bulky. General 
Motors recently showed two experimental electric vehicles, 
one of which — the Electrovan — was powered by a 
hydrogen/oxygen fuel cell system developed by Union Car¬ 
bide. This system consisted of 32 modules and the neces¬ 
sary auxiliary set up, each module being capable of delivering 
1KW. Union Carbide have developed verv thin electrodes 
for these modules which greatly improve the power/weight 
ratio over their earlier models. 

The demonstration was intended to show that electric 
propulsion by fuel cells is technically feasible but General 
Motors pointed out that the size, weight and cost of the 
battery will have to be radically improved to make it 
practicable. They are also aware that the module life is 
still too short and the auxiliary system too complex. 

Union Carbide have also carried out intensive research 
into a hydrazine/air fuel cell system which works at low 
temperatures and pressures and uses an alkaline electrolyte 
—potassium hydroxide. The fuel cell burns hydrogen which 
is derived from hydrazine (NJHO. Hydrazine is not a new 
fuel but its high cost has proved discouraging; price reduc¬ 
tions resulting from its use as a rocket propellant leave 
hydrazine as a fuel with a tremendous potential but still 
expensive and, incidentally, extremely toxic. Its main ad¬ 
vantages are ease of storage and transportation and the 
fact that it can be used over a wide temperature range 
which makes it suitable for use in extreme climates. 

ASEA, in Sweden, hope to have a 200KW fuel cell 
operating in a few months following a contract from the 
Swedish Navy for development work on submarine propul¬ 
sion. Ammonia and liquid oxygen are used: the ammonia 
is cracked into hydrogen which feeds the cell and nitrogen 
which is liquefied and stored. 

An alternative low temperature source of hydrogen 
which is far less reactive than hydrazine but is cheap 
and non-toxic is methanol. However, methanol affects most 
air electrodes and reduces the effectiveness of the expensive 
platinum catalyst. Scientists at Shell’s Thornton Research 
Laboratories and elsewhere have for some time been look¬ 
ing for a solution to the catalysis problem. For them cata¬ 
lysis is not a science but a black art. Nevertheless, in spite 
of all the problems, methanol/air cells have been in opera¬ 
tion for nearly three years. 

One solution to the problem of catalysis might be to 
use solid-state fuel cells capable of high energy densities. 
The main disadvantage here is that such cells operate 
only at extremely high temperatures — about 1000 deg. C. 
This introduces a new problem, that of a warming up pro- 





One of several electric bicycles being made in the 
U.K. is this 3ft long “Baby-Kart.” 



Diagram showing the basic elements of the Ford 
Company's (U.S.A.) new sodium-sulphur cell. The 
materials used are light , inexpensive and readily 
available. The battery will not deteriorate through 
continuous cycling. 
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This series of diagrams shows the 
relative merits of the various 
types of batteries suitable for use 
in electric vehicles. Weight/ 
power ratios are based on a dis¬ 
charge rate that must be main¬ 
tained for 15 minutes. 
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One of the most advanced of the 
electric bicycle concepts is this 
"City Bike” developed in U.K. 
by Russell Winn , and now in full 
production. 


cess, since one of the delights that an 
electric vehicle promises is full power 
immediately available at the turn of a 
switch. 

Silver- zinc batteries have been known 
for many years but have been used 
entirely for specialised applications be¬ 
cause of the inherent tendency of the 
electrodes to form dendritic growths. 
Such batteries are more expensive than 
lead/acid, are less reliable and have a 
very short life; on tihe other hand they 
have a high output per unit weight. 
They do not appear to be suitable for 
electric vehicles in spite of the fact 
that General Motors used them in a 
second demonstration model—the Elec¬ 
tro vair, a battery powered car designed 
and built on a Corvair chassis. 

In October last year the Ford Motor 
Co. in the United States created a great 
deal of excitement by announcing that 
they had “produced a unique ceramic 
material which has made possible an 
entirely new concept in electric battery 
development.” The heart of this new 
concept—the sodium/sulphur battery— 
is a crystalline electrolyte composed 
mainly of aluminium oxide and based 
on a material known as beta alumina. 
Its composition allows the free passage 
of sodium ions but retains all other 
liquids including liquid sodium and 
sulphur. The materials are light, inex¬ 
pensive and readily available. 

Because the reactants are liquid and 
the solid electrolyte inert, Ford claim 
that the battery will not deteriorate 
even after continuous recycling. One 
major disadvantage which results from 
the use of these particular liquid reac¬ 
tants is that the battery operates at 
the relatively high temperature of 250- 
300 deg. C. No details have yet been 
released as to how the battery can be 
warmed up. 

Ford also claim that a completely 
engineered battery will have an energy 
density of 150 WH/lb. At the moment 
such claims have little meaning 'because 
the new system is still at the labora¬ 
tory stage. What prompted Ford to re¬ 
lease this announcement at the time 
they did is not known but one result 
was to provoke General Motors into 
announcing what is also a development 
still at the laboratory stage. 

About 4 years ago, General Motors 


initiated work on a lithium/chlorine 
cell. This is a high energy, molten 
metal system which operates at 500- 
560 degrees C, an even higher tempera¬ 
ture than the Ford concept. Apart from 
this disadvantage there is also the prob¬ 
lem common to both concepts that 
liquid lithium and liquid chlorine react 
violently with water. A third problem, 
unique to the General Motors concept, 
is the fact that chlorine is highly toxic. 
However, General Motors scientists have 
said that, although the lithium/chlorine 
cell may have an extremely high energy 
density and a high rate of energy deliv¬ 
ery, it is a long way from being a 
marketable product for electric vehicles. 

Yet another battery development, the 
lithium/nickel halide cell, has been an¬ 
nounced by Gulton Industries of New 
Jersey. When combined with the Gulton 
exclusive fast charge Adhyrode, the cell 
is said to be “capable of recharging 
within a few minutes for many thous¬ 
ands of times” — another truly remark¬ 
able claim. The cell, which is com¬ 
pletely sealed, consists of lithium and 
a non-toxic inorganic halide. It appar¬ 
ently has a theoretical energy density 
of 600WH/lb, although the prototype 
has so far achieved only 100WH/lb; 
but even this figure makes it a highly 
efficient concept. The present battery 
weighs 2501b and, in theory, should 
provide enough energy for a 150-mile 
range. 

Apart from these varied single com¬ 
ponent devices there is a growing aware¬ 
ness that, at the present stage of tech¬ 
nology, a hybrid system might be the 
most effective solution to the high speed, 
long range problem. General Motors 
are now working to combine a rela¬ 
tively small fuel cell running continu¬ 
ously to provide average power with a 
lead/acid or similar battery to provide 
peak power when required. A further 
hybrid system has been developed pri¬ 
vately by De Witt H. West, Research 
Manager at International Nickel’s Cly- 
dach Refinery. I will discuss his system 
later. 

So much then for the new power 
sources which are being developed for 
the future generation of electric vehicles. 
But what of the vehicles themselves? 
In the following review of some proto¬ 
type vehicles, most have been designed 
by small firms or private inventors. 
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energy density (Wh/lb) 
weight/power ratio(lb/kW) 
relative cost 
working temperature (°C) 


SODIUM/SULPHUR 
1100 
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LITHIUM/CHLORINE 
— ISO 


LITHIUM/NICKEL HALIDE 
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liquid sodium 
ceramic electrolyte 


conducting 
sulphur electrode 




propylene carbonate/ 

__ potassium phosphofluoride 
— electrolyte — 


F- or Cl* 



-i- 

LiF or LiCI 



However, before describing car con¬ 
cepts, I shall mention two electric 
motor cycles; the first is an experimental 
set-up and the second is now in produc¬ 
tion. 

Union Carbide’s Dr Karl Kordesch 
has built a machine which resembles 
an ordinary motor cycle but which is 
powered by a hydrazine/air fuel cell sys¬ 
tem such as I described earlier. This 
machine has a maximum speed of 25- 
mph and a range of 200 miles on one 
gallon of hydrazine. The motor cycle 
has done 300 miles so far but Union 
Carbide hasten to point out that they 
do not intend to market fuel-cell motor¬ 
cycles; they merely wished to show a 
compact, lightweight power supply. Rus¬ 
sell W.’nn, of High Speed Motors 
Gloucestershire, U.K., on the other hand, 
has put his electric motor cycle into com¬ 
mercial production for less than £100 
It resembles a miniature Vespa and is 
surprisingly robust and compact. It has 
a range of 20 miles and a maximum 
speed on level ground of 30mph. It is 
“refuelled” by being plugged into an 
electric mains overnight. This is not the 
sum total of Winn’s achievements but 
I shall discuss his other projects later 
in the article. 

Last October, Alistaiir Carter of the 
Carter Engineering Co., Tamworth, 
U.K., announced 'his plans for a four¬ 
seater electric car with a range of 60 
miles and a maximum speed of 40mph. 
It will be powered by four 12-volt lead/ 
acid batteries which can be charged 
overnight; the bodywork will be mostly 
of plastics and be of a fairly orthodox 
shape incorporating metal inserts. One 
important feature is the free wheel 
action: a DC motors drives the rear 
wheels through an electromagnetic clutch 
which is so controlled that when the 
accelerator pedal is released the drive is 
disconnected and the motor is stationary, 
allowing the vehicle to coast. A proto¬ 
type will not be ready for about a year 
so it is impossible to comment on its 
performance. 

A vehicle powered bv a hybrid system 
was developed by De Witt H. West and 
has been in use for seven yeans. The 
original energy store, two 12-volt nickel/ 
cadmium batteries, is still in excellent 
condition. In order to increase the range 
of his vehicle West added a small 300cc 
petrol engine from a 20 year old chat! 


cutting machine. The remainder of the 
equipment for this vehicle was obtained 
from scrap heaps and junk shops. Power 
is drawn from the batteries, and the 
petrol engine, which runs at constant 
speed, drives the car’s two generators, 
one of which charges the battery con¬ 
tinuously. The other, connected in series 
with the battery and electric motor, con¬ 
trols the speed of the car. Braking is 
regenerative and so there is only one 
pedal control. 

The main criticism generally levelled 
against tlhe West design is that it does 
not possess the qualities of quietness 
and fumelessness that we are learning to 
expect from electric vehicles. However, 
since the petrol engine used has about 
one tenth the output of the most modest 
car engine the fume and noise prob¬ 
lem could be reduced to at least prewar 
levels. 

A vehicle with an unconventional de¬ 
sign was conceived in 1960 by B. S. 
Hender now working at Austin Cromp¬ 
ton Parkinson, in U.K. Its four wheels 
were arranged in a diamond formation 
allowing the vehicle to rotate on its own 
centre point when the front and rear 
steering wheels were turned through 90 
degrees. Two 601b motors each with a 
weight/power ratio of 51b/bhp powered 


HYDROGEN/OXYGEN FUEl'CELL 
catalytic electrodes 


each of these two wheels. The vehicle 
had a range of 45 miles with a maxi¬ 
mum speed of more than 30mph. Silicon 
controlled rectifiers maintained the cur¬ 
rent supply to the motors during switch¬ 
ing operations. 

Hender has since been working on an 
evolution of his concept which is now 
being developed by Austin Crompton 
Parkinson. They are also interested in 
the drive mechanism used in the West 
vehicle. 

At an Electricity Council demonstra¬ 
tion last March, three vehicles were on 
show, two of which were conversions of 
Mini Travellers while the third, the 
Soamp, was purpose built. The Scamp 
has been developed by Scottish Aviation 
Limited in close technical liaison with 
the Electricity Council. It is a two-door, 
two-seater, four-wheel saloon powered 
by four 12-volt lead/acid batteries con¬ 
nected in series. Each of the rear wheels 
is driven by a ventilated DC motor 
through a chain drive. The car has a 
range of about 15-20 miles, a maximum 
speed of 35mph and initial costs would 
be not more than £330. The experiment¬ 
al model has been running in all types 
of traffic conditions in Bristol and has 
proved satisfactory. Twelve pre-produc¬ 
tion models of the Scamp will be ready 


HYDRAZINE/AIR FUEL CELL 



HjO -4- KOH + NiHJ — 


OH- 

NiH. 4 4 OH-1 


NjH* JNj-M H ,0 + 0l 

—*-4©- + 0i+ 2 Hjo| 

—► 4 0H- 
OH- -— 


hydrogen tank 

oxygen tank - 


HaO + KOH + N, 


electrolyte > 
(HjO + K- • OH-) 
in porous matrix 


HiO vapour + air 


Two of the types of fuel cell discussed in this article . They both operate 
at about 60-70 degrees C. Neither can compare with lead acid batteries 
in terms of first cost. Rough estimates give the hydrogen/oxygen cell 
as around 20 times, and the hydrazine/air type around 200 times more. 
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but if you want the richest, full bodied 
sound with real power-handling capability go 
for this 

NEWmP TRIPLE 'fUffliK SPEAKER ENCLOSURE OF 
EXCEPTIONAL QUALITY AND FIDELITY OF REPRODUCTION 



53348/12UA/15 


Laboratory designed and acoustically evaluated, this 
new 2.5 cu. ft. enclosure features a low resonance 12" 
Hi-Flux (53348/12UA/15) bass speaker, a 7" x 5" 
Hi-Flux (52841/75RBC/15) mid-range speaker and 
a 4" Hi-Flux (52874/4MBC/15HF) curvilinear 
tweeter. Being of the damped bass reflex type, it 
allows extended but clean low frequency output with¬ 
out disconcerting transient boom or coloration by 
standing waves. The mid-range speaker, housed in its 
own auxiliary damped enclosure, produces agreeable 
presence without the customary shrill peaks, whilst 
brilliant treble is supplied by the curvilinear tweeter 
flared by the chamfered aperture to eliminate direc¬ 
tional listening. 

Ensuring the finest sound reproduction this design 
is capable of accepting 20 WATTS. 


52874/4MBC/15HF 52841/75RBC/15 


Standard Stock Speakers 

53348/12UA/15 

52841/75RBC/15 

52874/4MBC/15HF 

Frequency Response 

45-6000HZ 

100-6000HZ 

5000-16000HZ 

Voice Coil Impedance 

15 ohms 

15 ohms 

15 ohms 

Nominal Power Handling 

20 watts 

8, watts 

5 watts 

Minimum Total Flux 

100000 lines 

32000 lines 

25000 lines 

Mounting Hole Centres 

liy 4 " PCD 

4%" x 

4%" PCD 

4%" PCD 



ADELAIDE: Newton McLaren Ltd. Phone 51-0111. BRISBANE: Chandlers Ltd. Phone 
31-0341. HOBART: Amalgamated Wireless (Australasia) Ltd. Phone 3-3836. LAUNCES¬ 
TON: Amalgamated Wireless (Australasia) Ltd. Phone 2-1804. MELBOURNE: 
Amalgamated Wireless (Australasia) Ltd. Phone 67-9161. Radio Parts Pty. Ltd. Phone 
30-1251. J. H. Magrath & Co. Pty. Ltd. 32-3731. PERTH: Amalgamated Wireless 
(Australasia) Ltd. Phone 28-3425. Atkins (W.A.) Ltd. Phone 21-0101. Carlyle & Co. 
(1959) Pty. Ltd. Phone 21-9331. SYDNEY: Electronic Parts Pty. Ltd. Phone 533-1277. 
George Brown & Co. Pty. Ltd. Phone 29-7031 
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this year but Scottish Aviation do not 
know when they will go into production. 

The British Ford Motor Co. has an¬ 
nounced that it has a program designed 
to develop a low-cost city car incor¬ 
porating the sodium-sulphur battery I 
mentioned earlier. Construction of pro¬ 
totypes powered initially by lead-acid 
batteries are under way and should be 
completed in a few months. One of the 
completed prototypes is to be shipped to 
Ford in the U.S.A. for advance work 
with the new battery and it may well be 
several years before a production model 
is available. 

Gabriel Bouladon at the Battelle Insti¬ 
tute in Geneva has designed a four- 
wheel, two-seater city car which has a 
maximum speed of 40 mph. Each of the 
rear wheels is driven by a motor and 
initially the energy is supplied by con¬ 
ventional batteries. Control is exerted 
by a single pedal. Battelle hope that 
within a few years they will have de¬ 
veloped a fuel cell costing less than £30 
per KW which can be installed in this 
vehicle. 

It is clear that the power sources 
already available are suitable for the 
production of an electric city car and 
that they are likely to improve con¬ 
siderably in the near future. One serious 
objection to the electric city car in par¬ 
ticular is that unless there is govern¬ 
mental legislation banning petrol cars 
in cities there may be no market for 
the city car. The Electricity Council 
is directing a great deal of its publicity 
at potential two-car owners. Although 
such a market is well developed in 


Above: The chassis of Ford's 
“Commuta” is designed on a 
“backbone with ribs” principle. 
The middle of the frame supports 
the heavy batteries. Below: The 
chassis of an experimental elec¬ 
tric van using a hydrogen/oxygen 
fuel cell , developed in U.K. by 
Electric Storage Power Ltd ., 
Manchester. 


the United States, it is still small in 
Europe. Certainly there are two-car 
owners but the second car, although 
small, is still required to be capable 
of replacing the larger primary car. 

Therefore, the private ownership of 
city cars with the necessary plugging 
in to the home mains may well turn 
out to be an interim measure. The Bat¬ 
telle Institute, looking ahead to the dis¬ 
tant future, see their cars as a hire 
vehicle or self-service taxi. These taxis 
would be parked at any of many depots 
scattered about the city and along the 


approach roads. Potential drivers could 
perhaps join a sort of electric Auto¬ 
mobile Association and obtain thereby 
a key to open one of the taxis. A built-in 
battery charger would operate from 
any standard 13-amp socket and would 
recharge an exhausted battery in about 
seven hours. While the charger is plugged 
into the mains the vehicle is interlocked 
so that it cannot be driven away. But, 
once charged, the driver could then drive 
his taxi for as long as required within 
the city boundaries and leave it at the 
nearest convenient depot. 


Obviously such a concept is a long 
way ahead but events are moving rapidly. 
For example, Osaka, Japan’s second lar¬ 
gest city, plans to convert its 1,900 buses 
to electric traction. A recently developed 
storage battery system weighing 12cwt 
gives a 70 passenger bus a range of 83 
miles on a single overnight charge. 
Osaka’s plan is dependent upon the 
battery designers’ ability to increase this 
range by an extra 20 miles without in¬ 
creasing the weight o*f the cell. In the 
United Kingdom the Ministry otf Trans¬ 
port is known to be interested in electric 
vehicles and a logical development for 
them would obviously be a similar con¬ 
version of London buses. Present tech¬ 
nology can provide the necessary pro¬ 
pulsion system for buses travelling along 
99 per cent of the routes: those which 
do not involve steep hills. 

One important factor involved in the 
advent of the electric car which I have 
not discussed in any detail in this article 
is this: will the public be prepared to 
accept an electric car, even if competi¬ 
tive, in place of the traditional petrol 
driven vehicle? To this question there 
is no simple answer except to stress 
that commercial firms do not go into 
production unless they are convinced 
that a market exists or that legislation 
will inevitably produce one. As I have 
tried to show, the revolution which 
will bring the electric car to our crowded 
cities is not primarily a technological 
one; the relevant technology is already 
at hand. The revolution that is needed 
is a social one and the problems it will 
have to overcome will be mainly eco¬ 
nomic; the very size of the petrol- 
driven car industry means that changes 
will inevitably be slow. 

FURTHER READING: 

Future of the Battery-Electric Car, by 
B. S. Hender (in Journal of Electronics 
and Power 10, 250, 1964) 

Recent Developments in Battery-Elec¬ 
tric Vehicles by B. S. Hender (in Proc. 
IEEE, 112, 2297, 1965) 

Developments in Electrochemical 
Energy-Conversion Devices, Batteries 
and Fuel Cells by M. Barak (in Proc. 
IEEE, 112, 1439, 1966) 

A New Form of Electric Vehicle 
Drive by B. M. Bird (in Electrical 
Review, 11 Ncv., p. 730, 1966) H 
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LEVELL 

PORTABLE INSTRUMENTS 


TRANSISTOR DECADE OSCILLATOR type tg 66 a 
WIDE FREQUENCY RANGE 0.2 Hz to 1.22 MHz 


FREQUENCY SELECTION BY FOUR 
IN-LINE ADDITIVE DECADE CON¬ 
TROLS AND A FIFTH MULTIPLIER 
SWITCH. 

MAINS OR BATTERY OPERATED 
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attenuator 
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SPECIFICATIONS 


+ Accuracy: 
★ Stability: 


From ±0.02Hx below 6Hx to ±3% above 
300 KHi. 

Less than ±0.005% frequency change up 
to lOOKHz for ±6% mains voltage change. 
Temperature coefficient less than ±0.025% 
per °C above lOOHx. 


h Output: Continuously variable — 94dbm to +10 

dbm. Source voltage variable from 30uV 
to 5V. Meter reads dbm and vo|ts. 

★ Temp Range: —I0°C to +45°C. 

Distortion: Less than 0.5% from l.5Hx to !50KHz. 


PRICE: $457.50 F.O.R. SYDNEY. Plus Tax at 12i% 


Fully detailed leaflets are available on the complete range of LEVELL portable instruments. 


JACOBY, MITCHELL & Co. 

469-475 KENT STREET, SYDNEY 


Pty. Ltd 

(26-2651) 
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ARIEL 3—The First 
All-British Satellite 


The first all-British satellite UK 3 (since renamed Ariel 3) 
was successfully launched from the Western Test Range in 
California in May. The principal purpose of this Anglo- 
American project is to carry out specialised experiments. 


Ariel 3 is the third and last in a series 
of Anglo-American satellites planned as 
joint scientific-research projects under 
an agreement reached with N.A.S.A. in 
1959. Ariel 1 and Ariel 2 were launched 
in 1962 and 1964 respectively, but only 
their experiments were designed and 
constructed in Britain, the remainder of 
the spacecraft being an American re¬ 
sponsibility. In the case of Ariel 3, 
however, Britain was responsible for the 
complete spacecraft, together with its 
ground check-out and handling equip¬ 
ment; 'the American contribution was the 
launching rocket (a four-stage Scout), 
firing-ran§e facilities, and tracking and 
data acquisition. 

The aim of Ariel 3 is to supplement 
and extend the investigations into the 
atmosphere and ionosphere carried out 
by the two previous satellites. Six scien¬ 
tific experiments—chosen by the Royal 
Society from those proposed by the 
sponsoring bodies — are being under¬ 
taken. (See panel.) 

The electronic equipment for the satel¬ 
lite, which was supplied by G.E.C. 
(Electronics), includes that for the power- 
supply storage control and regulation; 
the data-handling system — for accept 
ing and encoding the experimental data; 
the telemetry transmitters and aerial- 
coupling units; the telecommand receiver, 
with its associated decoder and logic 
circuits; -and the programmer and tape- 
recorder systems. 

While the satellite is in daylight, the 
power-supply equipment accepts unregu¬ 
lated DC power from two (load and 
battery) solar-cell arrays. Outputs from 
these arrays are fed (via isolators and 
hold-off relay contacts) to the converter 
and power regulators, the battery-array 
output being fed via an additional isola¬ 
tor and used to charge a battery of 3 
ampere-hour nickel-cadmium cells. 

While the satellite is in darkness, 
power is supplied from the chemical bat¬ 
tery (via a discharge regulator) to the 
converter -and power regulators. Tem¬ 
perature and low-voltage sensors protect 
the battery against overcharging during 
hot periods, and also isolate it if a failure 
occurs; in this event, the two solar-cell 
arrays are automatically connected in 
parallel to provide power for daylight- 
only operation. The power regulators 
supply stabilised voltages for use 
throughout the satellite, giving 6V and 
12V for general use and an addi¬ 
tional 12V supply for the tape recor¬ 
der; a DC-to-DC converter voltage-iso- 
lates some of the regulators and steps 
down the supply voltage to the low- 
voltage regulators. 

The power-supply unit incorporates 
full component redundancy and some 
circuit redundancy, most cf the former 
being achieved by using parallel arrange¬ 
ments of components to guard against 
open-circuit failures; where there is a 
higher probability of short-circuit 
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ARIEL 3'S EXPERIMENTS 

The six experiments carried out 

by Ariel 3, and the names of the 

institutions responsible for them, 

are given below. 

• RADIO AND SPACE RESEARCH STATION. Terrestrial noise 
experiment with a crossed-loop aerial structure above the top cone 
feeding a body-mounted unit . Frequencies of 5, 10 and I5MHz are 
monitored. 

• JODRELL BANK. Galactic noise experiment, employing a loop 
aerial around the boom tips to receive signals in the band 2.2 to 4.7MHz 
which is swept by their receiver. 

• SHEFFIELD UNIVERSITY. Very low frequency propagation experi¬ 
ment, with loop aerial around the booms feeding a bank of receivers 
in the body, fixed-tuned to 3.2, 9.6 and 16KHz. 

• METEOROLOGICAL OFFICE. Oxygen density experiment, housed 
in the top cone in a cylindrical container. Four windows admit radiation 
to ionisation chambers, the currents of which are measured after high- 
gain amplification. 

• BIRMINGHAM UNIVERSITY. Electron temperature experiment, 
comprising a unit mounted inside the body and connected to twin 
spherical probes at the extremity of one boom . 

• BIRMINGHAM UNIVERSITY. Electron density experiment, simi¬ 
larly connected to twin-gridded probes on the opposite boom. 

tiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimifiiiiniiiiiiiiiiiiiiiiiiiiiiiii 


failures (for example, with electrolytic 
capacitors), a series/parallel arrangement 
of components was adopted. 

A high-speed encoder (HSE), low-speed 
encoder (LSE), programmer end minia¬ 
ture tape recorder make up the data 
handling sub-system, which uses pulse 
frequency modulation techniques. 
Throughout the satellite’s 96-min orbit, 
the experiment and instrument outputs 
are scanned in a predetermined order 
by the data encoders, which introduce 
various identifying signals into the 
sequence. The HSE handles 55 data 
channels per sec, while the LSE handles 
about one channel per sec; the -pro¬ 
grammer generates various timing wave¬ 
forms to control the LSE, tape recorder 
and telemetry transmitter. 

The loutputs of the experiments and 
other equipment are in the form of 
voltage analogues in the range 0 to 
+5V. The HSE . contains a standard 
frequency source and a number of 
binary counting circuits that control a 
matrix of switches; these switches con¬ 
nect the output voltages to be tele¬ 
metered to voltage-control oscillators 
(VCOs, used for converting the informa¬ 
tion from voltage analogues to frequency 
analogues) on a time-sharing basis. The 
outputs of the VCOs are switched (in 
the case of the HSE) to the telemetry 
transmitter, and (in the case of the 
LSE) to the tape recorder; this switching 
operation is again controlled from the 
matrix of switches. 

The complete sequence of the HSE 
is 96 channels arranged in a 6 x 16 
format, while in the LSE the format 
is 2 x 16; in both cases the first channel 
in each frame is a synchronising signal. 


It is thus possible, in principle, to handle 
90 and 30 different channels with the 
HSE and LSE respectively, but in prac¬ 
tice certain outputs are scanned more 
than once per sequence, which fact is 
used to simplify the switching circuits; 
certain outputs are eilso switched every 
alternate format between two data in¬ 
puts. 

The information emitted from the 
HSE is a burst of approximately-square 
waves in the frequency range 4.5 to 
15KHz, followed by a blank; the burst/ 
blank ratio is unity except for the 
synchronising signal, which has a ratio 
of 3:1. In the case of the LSE, the fre¬ 
quencies are counted down by a factor 
of 48 before being recorded on the tape 
recorder, and the blanks are replaced 
by a 327.1Hz reference signal generated 
in the programmer. On receipt of a 
signal from the command decoder, the 
programmer generates gating signals to 
switch the tape recorder to the replay 
mode, the 141-sec replay period being 
preceded by a 3.5-sec transmission of 
the reference signal; during this replay 
period, both enooder outputs are switched 
off and the telemetry transmitter is fed 
from the tape recorder. 

Another function of the programmer 
is to count the command pulses received 
and to switch on the Jodrell Bank experi¬ 
ment for one orbit in five; (the operation 
of this experiment is accompanied by 
a change in the low-speed telemetry 
format). 

Two phase-modulated telemetry trans¬ 
mitters which represent the sole data 
link with the ground, are used to in¬ 
crease overall reliability. The power lead 

(Continued on page 92) 
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BRITISH 


The world's first reliable 
frontline computer system 
— that is the claim made 
for FACE, the new computer 
system which has just been 
ordered in large quantity for 
the British Army. 

by David Wilson 


FACE stands for Field Artillery Com¬ 
puter Equipment and the title describes 
the object of the operation, the taking 
over from men by computers of the 
complex business of calculating gun 
angles and elevations. 

The Ministry of Defence (Army) has 
just ordered 76 FACE computer systems 
from the electronics firm of Elliott- 
Automation Ltd., and has made it clear 
that this is only the first batch of com¬ 
puters, with more to come. Yet this is 
the largest number of computers ever 
ordered at one time anywhere outside 
the U.S.A. The value of the order is 
estimated at £2£ million ($5.6 million). 
With this order the British Army will 
become the first in the world to have 
computers as part of its standard equip¬ 
ment in the forward combat areas. 

To understand what FACE does it is 
necessary to have some idea of what 
calculations are needed when a gun tries 



FACE equipment mounted in an 
armoured battery command post. 
The unit is working in con¬ 
junction with a battery of Abbot 
105mM self-propelled guns , one 
of which can be seen in the 
background. 


ARMY GETS FACE 


to hit a target. First the exact position 
of the gun must be known; then that of 
the target. The distance between gun 
and target must be calculated and the 
gun must be tilted or elevated to the 
correct angle to fire the shell. The gun 
must, too, be pointed at the right hori¬ 
zontal or azimuth angle. Difference in 
height between gun and target must be 
taken into account. But that is not all; 
the weather conditions will affect the 
trajectory of the shell in many ways. 
Warm air is less dense than cold and 
therefore the shell will travel further on 


Computers will do all this work, 
electronically, without error, in a frac¬ 
tion of the time that humans take. With 
FACE, the job can be done in less than 
one minute. The greater accuracy pro¬ 
vided by electronics means that the 
gunners now hope to be able to hit their 
target with their first shot or with only 
one “ranging” shot, where it is normal 
nowadays to expect three or four 
“ranging” shots. 

The whole of the FACE system is 
based on the Elliott 920 computer, a 
machine specially designed for rugged¬ 



Schematic diagram of a typical forward area deployment , showing 
the locations of computer-associated units. The computer will calculate 
the range , bearing and angle of target, changes in weather data , the 
effect of gravity on shell flight, and correction for non-standard ammu¬ 
nition, all within the space of 12 seconds. 


a hot day; winds may carry the shell off 
its proper line, or increase or decrease 
its range. The temperature will affect 
the driving power of the charge which 
propels the shell out of the gun barrel. 
Further, weather conditions will be dif¬ 
ferent at different heights above ground 
level. Other factors are hills or high 
ground between guns and target— 
“crests” to be cleared by the shells. 

All these things and more have to be 
calculated by artillerymen and to do 
this they use a large collection of maps, 
plotting boards, protractors, sets of 
printed range tables and graphs. Much 
of the information for the sums they 
have to work out comes to them on 
communications networks. Weather re¬ 
ports come in at intervals, information 
on targets at any time from observation 
posts, spotter planes or other sources. 
The information may require many of 
the calculations to be done again. Every 
step brings in the possibility of human 
error, which is likely to be increased bv 
fatigue and strains of a battlefield and 
the poor physical conditiions under which 
a soldier often has to work. 


ness and reliability, which has already 
been bought in considerable numbers 
for use by Army, Navy and Air Force. 
The computer is bolted to the side of 
an armoured, tracked vehicle in a box 
a couple of feet high and about nine 
inches deep. There is a power pack and 
control box and a console at which the 
artilleryman sits and works and at 
which the answers he requires are dis¬ 
played. There is also a small print-out 
device. Thus in one armoured vehicle 
the whole of a battery command post is 
carried, and one man does the work for 
which two were required before. Furth¬ 
er, this one man can be trained to work 
the computer unit in one week, whereas 
the two skilled men required before 
needed at least 12 weeks training each. 

One reason why the computerisation 
of field artillery is necessary as well as 
desirable is that the British Army is 
introducing a new and more efficient 
meteorological service. This will provide 
artillerymen with weather reports every 
hour instead of the present four-hourly 
reports. It would be impossible for the 
gunnery control staff to bring all their 
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records and calculations up to date every 
hour if they were working by hand. 

All this weather information, as well 
as the information about the positions 
of guns and targets comes in, of course, 
by radio. The operator of the FACE 
system simply has to put the figures into 
the computer by tapping them out on 
the keyboard. With the same keyboard 
he asks the computer for the answers he 
needs and in fractions of a seoond the 
computer both types them out and dis¬ 
plays them as illuminated figures on the 
control panel. The answers are usually 
in the form of angles and elevations 
which can immediately be relayed to the 
guns. It takes the guns only a few 
seconds to swing on to the new targets. 
The computer allows for the fact that 
each gun is in a slightly different posi¬ 
tion and for different muzzle velocities 
owing to wear in the barrels. 

The computer will, of course, hold a 
considerable number of records in its 
store, particularly target records. When 
the guns have hit some particular target 
the details are kept and if the same 
target is to be fired on, the record can 
be summoned instantly and up-to-date 
corrections for weather changes applied. 
If the computer is required to work with 
guns of a different calibre and type, or 
even with a missile battery using rockets, 
the only change required is the inser¬ 
tion of a different cassette of magnetic 
tape containing the basic information 
about these weapons and their 
performance. 

But, more than all this, the computer 
program has been worked out so that 
the computer itself leads the operator 
through the necessary drills and pro¬ 
cedures in an error-free way. For in¬ 
stance, on arrival at a new battery posi¬ 
tion the first thing necessary is usually 
a check of the computer’s own function¬ 
ing. Once the operator has started the 
first sequence the computer automatically 
reminds him of the next necessary move 
by illuminating an instruction panel. 
Whenever the FACE computer system 
is at work, therefore, there is always a 
great flashing of lights as the computer 
not only shows what information it has 
received or the answers it is giving, but 
also continually nudges the operator's 
memory as to what he should dio next 
by lighting up the red, green or white 
instruction panels on the control console. 

The ordering of FACE for the artillery 
is not an isolated act. Development in 
Britain has been continuous, starting 
with the experiment of putting a com¬ 
mercial office computer into a lorry 
to see what the possibilities were. Along¬ 
side the development of frontline com¬ 
puters has been the organisation of new 
training schemes, new maintenance 
routines and fault-checking apparatus 
that can go in mobile electronics work¬ 
shops. Similar computers are being used 
in other roles which back up the front¬ 
line role and are essential to it. A notable 
example is the survey work to pinpoint 
a gun precisely on the map and on the 
ground, a vital requirement for the 
proper functioning of the forward com¬ 
puter systems. 

The adoption of one computer system 
therefore is likely to change more than 
one aspect of the Army. The day may 
even come when there will be a new 
rank—computer operator—and a new 
item in every Quartermaster’s stores— 
computers, troops, for the use of. B 


IBM Graphic Data Processing 

m 



A new compact graphic data processing system com¬ 
bining the large IBM 2250 graphic display unit with 
IBM's smallest computer, the 1 130, has been announced 
by IBM. Previously the IBM 2250 could operate only 
with large and medium IBM System/360's. 

The IBM 2250 Model 4 Display Console offers users a means of 1 

| visually displaying information generated by the IBM 1130. Data are pre- I 

1 sented in natural form—graphically for drawings, in words and numbers f 

| for descriptive data—on the 21 in direct-view cathode ray tube located on | 

| the console of the IBM 2250. The images appear in the desired pattern as jj 

| a series of points or vectors. Images can be modified by entering additional 1 

1 information from three different sources: the Alphameric Keyboard; the | 

| Program Function Keyboard; or the hand-held “light pen.” Through the 1 

| use of this console, the user can provide instantaneous direction to his | 

1 problem solution. This link to the computer gives him the opportunity to | 

I see immediately the result of his decision. When he is satisfied with the | 

| result?, he can direct this data to its most convenient output form—alpha- § 

| meric/graph. 1 

The display console provides the means for real-time man-machine | 

1 communications. The basic console contains a direct-view 21 in cathode ray | 

| tube providing a 12in x 12in display area, an associated power supply, | 

| and digital and analog circuitry. Alphameric information is drawn on the | 

| the tube face by positioning the CRT (cathode ray tube) electron beam 1 

1 under program control. The images are constructed by displaying a series | 

| of dots in the desired pattern or the CRT may draw straight lines between | 

1 any two points of a 1024 x 1024 matrix. 

The Programmed Function Keyboard contains 32 keys and is designed f 
| to allow the operator to indicate program-interpretive functions to the sys- | 

1 tern by means of a single key depression. The keys themselves are unidentl- f 

| fied, but a coded removable overlay inscribed with any desired labelling is | 

1 used to identify the temporary key function to the programmer and the 1 

| operator. The Alphameric Keyboard is a standard typewriter keyboard for | 

| applications where any considerable amount of alphameric data is to be | 

| entered into the system. | 

The light pen is a hand-held penlike device that can pinpoint the § 

1 location of a line, spot, or character on the face of the CRT and comm uni- 1 

| cate the information to the computer program. It can be used as a tracing | 

1 or sketching instrument that can be programmed to permit drawing of lines, 1 

| curves, etc., or an electronic pointer that can be programmed to allow | 

1 detection of desired lines of data, selected characters, etc. 

All information displayed on a CRT normally fades within a fraction 1 

| of a second. Continuous rewriting of the display is necessary to provide a § 

1 steady, stationary image. This process is known as regeneration. To relieve 1 

| the control processor of this task, a buffer is provided. This is a separate | 

1 block of core storage, integrated into the display console and used for | 

| regeneration as well as for storage of messages and pictures going to and | 

1 from the computer. 1 

| Using this system, the scientist can express himself more clearly in | 

| his basic form of communication, the formula and the graph, the business 1 

1 man can react more quickly and oorrectly to tabulated and chart data when | 

| such data is presented in graphic form, and the engineer can shorten his § 

| design cycle when given immediate accessibility to graphic data and sketches. | 
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The author adjusting a laser for maximum output . 


Lasers have moved out of the labora¬ 
tory into fields of practical applica¬ 
tions. Some current uses are discussed 
in this article / a well as tasks they may 
be called upon to perform in the 
not too distant future. 


by J. Yf. Ralston 

(Ronald J. T. Payno Pty. Lid.) 


WIDENING FIELDS FOR LASERS 


The laser is directly descended from, and owes its 
existence to, the maser, described as a “microwave quantum 
generator.” The word “maser” is formed from the initial 
letters of “Microwave Amplification by Simulated Emission 
of Radiation.” The first maser was built at Columbia Uni¬ 
versity in the U.S.A. in 1955 by a team of research workers 
headed by Professor C. H. Townes, and operated at a 
frequency of 24,000MHz. Three years later, Professor 
Townes, in conjunction with A. L. Schawlow, published a 
paper which dealt with the feasibility of a maser operating 
in the optical region. They called this optical maser a 
“laser,” standing for “Light Amplification by Simulated 
Emission of Radiation.” 

The property which makes the laser s)o valuable is 
that it is the only known source of coherent light. (For an 
explanation of coherent light, see box, page 21.) 

Professor Townes’ Original maser used ammonia gas, 
and in this device the naturally occurring upper-state mole¬ 
cules were separated from those in the . lower state by 
electrostatic separation. This separation oreated a sufficient 
concentration of “inverted population” for masing to occur. 
By bombarding these excited ammonia molecules with 
microwave energy at 24,000MHz, the molecules were stimu¬ 
lated to release their stored energy in the form of extra 
photons of 24,000MHz radiation. The system was, in effect, 
a highly selective 24,000MHz amplifier. 

Further development of the maser led to the discovery 
that certain substances with a crystalline formation were 
more efficient. Ruby in particular, proved to be a very 
suitable material. For thus reason the early research work 
which led to the development of the laser was carried out 
mainly with ruby materials, although theoretically a gas 
laser seemed to be the easiest to realise. The results were 
that the first successful lasers, realised in 1960, were all 
ruby types and it was not until 1961 that -the first successful 
gas lasers were announced. Then, in 1962, the first solid 
state laser was announced—the injection laser, based on 
the electroluminescence of a suitably prepared gallium- 
arsenide P-N junction. (See “Electronics Australia,” March, 
1967, page 50.) 

Einstein, in 1917. postulated the existence of stimulated 


emission—a mechanism in which a photon striking a member 
of the inverted population triggers the emission of another 
photon, in the same direction and in phase with the first. 
It is this action which is used in the laser and gives the laser 
its useful properties of a narrow frequency band of uni¬ 
directional light emitted in a single phase. In practice the 
situation is more complex and the energy can be emitted 
with several phases both longitudinal and transverse. 

Practical lasers generally involve energy transitions 
between more than two levels. A simple three-level system 
is illustrated in figure 1. 

We can now enumerate the requirements for laser 
action to occur: 

1. An active material must be chosen with suitable 
energy states. 

2. Energy must be provided to excite the active material 
(pumping) and create a population inversion. 

3. Provision must be made to retain emitted photons 
in the active material long enough to stimulate the emission 
of further photons (lasing). 

To satisfy these requirements an active material must 
be chosen so that most of the available energy is used in 
a particular transition and not dispersed among several 
jumps between similar energy levels. Common materials in 
use today include ruby rods, rare-earth liquids and plastics, 
gallium arsenide and gas discharges in carbon dioxide and 
a helium-neon mixture. 

The resonator in which the lasing action occurs must 
have sufficient volume for a large number of photon/atom 
(or molecule) collisions and may also be provided with 
reflectors at either end to retransmit photons through the 
medium. The physical arrangement for a helium-neon laser 
is illustrated in figure 2. 

Pumping can be achieved in a variety of ways and 
these methods could well be used for a broad classification 
of laser types. 

1. RF Pumping. The earliest gas laser contained a 
mixture of 10 per cent helium, 90 per cent neon and was 
excited by a 28MHz oscillator coupled through three 
electrodes wrapped around the laser cavity — a quartz tube. 


LASER 

BEAM 


RF GENERATOR 




INCOHERENT 

RADIATION 




Figure 1. Energy cycle for a three level system . 


Figure 2. Simplified diagram of RF pumped laser . 
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LUX 



THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER 
OVER 100 WATTS R.M.S. TOTAL OUTPUT! 

The new and outstanding Lux SQ-1220 is rated at over 50 watts R.M.S. 
into an 8 ohm speaker load. Distortion is so minute It is difficult to 
measure even at high outputs. 40 transistors and diodes. Frequency 
response is 10-50,000 Hz. ± 1 dB. Provision is made for separate bass 
and treble controls in each channel, low and high filters, frequency, 
selectors and tape monitoring. Ask for complete ana unabridged specifi¬ 
cations for this sophisticated Lux amplifier. Performance can only be 
described as superlative. Encel price including Sales Tax $350. 



LUX SOLID STATE STEREO AMPLIFIER - THE MODEL SQ-77T — $149 

Using silicon power transistors the SQ77T is rated at 30 watts R.M.S. 
in each channel with a 4 - 6 ohm speaker load. Frequency response is 
10-50,000 Hz. plus O, minu3 3dB. Input sensitivity is 1.8mV for magnetic 
pickup or tape head, aux. inputs being rated at 200 mV and 800 mV. 
Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), input selector, headphone 
jack and switch, tape monitor switch, rumble and scratch filter switches, 
etc. Use of advanced circuitry and ultra-modern solid state devices results 
in complete reliability and unique musical performance. Inc. Sales Tax 
$149. Also available with timber case (SQ-77TW) — $159. 



SETS NEW 

PERFORMANCE 

STANDARDS 

New vistas in electronics have been opened by the research division 
of the Lux Corporation, Japan's leading manufacturer of high quality 
amplifiers and associated equipment. Engineering and wiring are most 
meticulous as detailed examination discloses. The NHK Broadcasting 
Network use Lux amplifiers — and the Olympic Stadium in Tokyo was 
equipped with Lux public address systems. Much Lux electronic circuitry 
carries world-wide patents and is exclusive to Lux amplifiers. As Aus¬ 
tralian agents, Encel Electronics Pty. Ltd. has selected a number of Lux 
models; in every case the unit offers remarkable value and is fully 
guaranteed. 



THE LUX SQ-65-30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20,000 Hz. plus or minus IV2 dB. 
at full output, the circuitry of the SQ 65 incorporates silicon diodes and 
P.P. 7868's output being 30 watts R.M.S. in each channel. Input 
sensitivity is 4 mV. for magnetic p.u. Tone compensation circuits include 
a U.S. patented M.F.B. systems and new Lux NF electronics. Substantial 
grain oriented output transformers of unique design are responsible for 
the outstanding performance of the SQ65. Features include tape monitor¬ 
ing circuit, phase switch, blend control, speaker switch, headphone jack, 
scratch filter and rumble filter. The MFB circuitry is effective on normal 
speaker systems. Write for complete specifications. Inc. Sales Tax $199. 



THE LUX SQ-101 SOLID STATE STEREO AMPLIFIER — $189 

This fine silicon transistor stereo amplifier is rated at 80 watts peak power 
output and distortion is negligible at normal lounge room listening levels. 
Frequency response is 15-50,000 Hz. plus or minus 2 dB. Magnetic 
sensitivity is 3.5 mV, tape head input 1.8 mV and additional features in¬ 
clude unique bass and treble control circuitry permitting changeable 
crossover frequencies for both high and low ranges. High cut (scratch 
filter), low boost (loudness control), tape monitor, speaker switch, head¬ 
phone jack and normal treble/bass controls standard. Inc. Sales Tax $189. 


THE LUX SQ-38D ... A MODERN TRI0DE STEREO AMPLIFIER 

An extremely high quality stereo amplifier with P.P. triode(6RA8) output 
stages. Frequency response is 20-20,000 Hz. ± 1 dB. and the external 
case is magnificent palisander veneer. Controls include mode switch, 
balance, volume, separate bass and treble controls for each channel, a 
function switch and a tape monitor press-in switch. Encel price including 
Sales Tax is $239. (Illustrated without cabinet to show chassis.) 



THE NEW LUX KMQ-7 STEREO MAIN 
AMPLIFIER & LUX KMQ-7 STEREO KITSET 

Featuring push-pull EL34’s in each channel, 
the completed amplifier is rated at 30 watts 
R.M.S. in each channel and provides very 
low distortion even at full output. Assembly 
and testing presents no problems for the 
average handyman. When used with the Lux 
PZ12 pre-amplifier ($55), the KMQ7 becomes 
one of the finest power amplifier/control unit 
systems available in the world today KMQ7 
kitset complete with valves and other com¬ 
ponents— $109. Wired and tested— $125. 

Basic kitset only $84. 



NEW LUX MOVING MAGNET STEREO CARTRIDGE 


The Lux T-15-M has been acclaimed as a brilliant performer by 
discriminating audio enthusiasts — frequency response is conserva¬ 
tively quoted at 20-20,000 Hz. and stylus pressure is from 1 to 2Vz 
grams. Tracking angle is 15°, output is 5 mV. at 1 kHz. Stylus sizes 
available are 0.7 mil. conical diamond and the new elliptical diamond 
(T-15-ME). From a musical appreciation point of view the Lux T-15-M 
compares favourably with cartridges twice the Encel price . . . T-15-ME: 
$29.50. T-15-M (conical diamond stylus) inc. Sales Tax $24.50. 
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MINISCOPE $5.28 


DELUXE $5.95 


SCOPE and MINISCOPE 

both operate on voltages from 
2.5 V. to 6.3 V. A.C. or D.C. or 
from 240 V. A.C. mains through 
a “National" Scope Transformer. 
Fitted with 6ft. 3-core flex and 3- 
pin mains plug $7.65. 


Both Deluxe and Mini¬ 
scope Irons are presented in 
reusable Plastic Pouch-Pack, and 
with a complete set of spare 
tips. Ideal for neat storage and 
easy portability. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10Teed St., New Market, AUCKLAND, S.E.l 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 

VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 
202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


Please forward free illustrated literature and specifications 


AVAILABLE ALL ELECTRICAL* TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


1. SPEED. 

Yes, only 6 seconds initial heating up time from cold, 
then practically instantaneous. (5 seconds for Mini¬ 
scope.) 

2. CONTROL. 

Temperature control at your finger tips. Heat only 
where, when, and as much as needed. 

3. CONVENIENCE. 

Ideal for inaccessible spots. No burning of adjacent 
insulation. 

4. LABOUR SAVING. 

Instant warm up. Always ready. Cuts wiping, retin¬ 
ning and filing of tips to a minimum. 

5. ECONOMY. 

One iron does the work of several. Consumes 
current only whilst in use. Scope De Luxe performs 
all the functions of other irons from 40 to 150 watts. 
Miniscope — up to 75 watts. No expensive parts to 
replace. 

6. GUARANTEED. 

Fully guaranteed with time tested dependability. 

7. VERSATILITY. 

Solders widest range ot connections — small and 
large. May be operated from 4 or 6 volt accumulator. 

8. SAFETY. 

Low vonage operation. Heat sensitive components 
protected. 

9 LESS 

9< MAINTENANCE. 

Longer tip life. No expensive heating element to 
replace. Maintenance without special tools. 

10. MINIWEIGHT. 

Scope De Luxe weighs only 3 \ ozs. complete. Mini¬ 
scope 1j ozs. 



Wm. J. McLellan & Co. Pty. Ltd. 

THE CRESCENT, KINGSGROVE, 2208. 
N.S.W. TELEPHONE 50 0111. 


Name._.. 

Address... 

My usual supplier is. 
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Mirrors at either end of the tube 
reflected 95-99 per cent of the total light 
energy back into the resonator in order 
to stimulate further emission. 

2. Direct Current Pumping. 

More conventional are the gas lasers 
which are excited by a direct current. 
These are of similar construction to the 
RF pumped laser but have electrodes 
sealed into the tube. 

One of the latest developments is the 
“injection laser” which as previously 
mentioned, has as active material, the 
semiconductor, gallium arsenide. The 
device is in the form of a diode and 
emission occurs not from energy level 
transitions but from the recombination 
of electrons and holes. 

3. Optical Pumping. In this group are 
the ruby and rare earth lasers. Popula¬ 
tion inversion is achieved by pumping 
with light energy, usually in the ultra¬ 
violet region, and supplied by a flash 
tube fixed parallel to a rod of the lasing 
material or wrapped around it. By the 
nature of the flash tube these lasers are 
not continuous in output but emit pulses 
of light. 

In the short space of 13 years since 
Professor C. H. Townes and his workers 
at Columbia University built the first 
maser, many similar devices have been 
built and today lasers and masers are 
finding many practical applications, in 
both the military and industrial fields, 
as well as in pure research. 

Many of the uses for lasers require 
a very narrow beam of light, and in 
most practical lasers light output is in 
this form by reason of the construction 
of the devices. However, there are some 
cases in which such a beam is undesir¬ 
able (viewing of holograms, for example) 
and special construction techniqueis have 
to be employed to develop a beam which 
diverges widely. In the first-mentioned 
types, the beam will typically have a 
divergence of from several millidegrees 
down to a quarter of a millidegree. A 
laser with a very small beam divergence 
was used by a team of (scientists from 
the Massachusetts Institute of Techno¬ 
logy and the Raytheon Company to 
transmit a pulse of light from a ruby 
laser to the Moon, and detect the light 
reflected back to Earth. In this experi¬ 
ment, the light took about 2i seconds 
for the round trip and the beam had a 
diameter of only two miles at the Moon’s 
surface. (See “Electronics Australia,” 
July, 1962). 

A narrow beam such as this is also 
useful when aligning jigs or surveying 
a line precisely over considerable dis¬ 
tances. Such use has been made of lasers 
for guiding a tunnel boring machine and 
in developing spacecraft d'ocking tech¬ 
niques. 

Two basic properties of the emission 
jointly contribute to this useful attribute 
of the laser beam. First, the beam 
essentially is generated in a straight line; 
further, because the beam has a single 
frequency (and is usually polarised), dif¬ 
fraction effects do not broaden the beam 
greatly over long distances. Even so, a 
telescope is normally used in front 
lasers which are to be used for align¬ 
ment or ranging over lone distances to 
reduce beam divergence still further. 

In general the helium-neon continu¬ 
ous-wave gas lasers are most often used 
where directional guidance is to be per¬ 
formed. However in the case of docking 
spacecraft, a gallium arsenide pulsed 
laser is the choice. This semi-conductor 
laser has obvious advantages for this 
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WHAT IS COHERENT LIGHT? 

= All forms of light are caused by the emission of photons brought about | 

§ by changes in energy levels within atoms. Electrons orbit around the nucleus = 

= within an atom. There is a maximum number of eleotrons which can be | 

= accommodated within any particular orbit, so the more electrons there are f 

I within atoms, the more orbit paths are required by the electrons. The position | 

| of any orbit path within an atom is referred to as an energy level. An | 

| electron orbiting within its normal energy level is said to be in its “ground | 

| state.” However, by exciting the electrons, and giving them additional energy, | 

| they can be made to move to an orbit further out, so that they take up a | 

I higher energy level. t | 

I The energy applied to achieve this can be of various forms. It can be | 

1 the movement of electrons through an electric current flow; friction; direct | 

1 heating; or, as in the case of some lasers, by light. The energy so applied | 

| causes the electrons to take up a higher energy level for a short time then, | 

| as they drop back to their original energy level, they give up their extra | 

1 energy in the form of light, by the emission of photons. A photon is a | 

= quantity of light radiation, whose frequency and colour are determined by the | 

| amount of energy acquired originally by the electron which emits the photon. f 

1 The application of energy to cause electrons to take up a higher energy | 

1 level is known as “pumping.” If pumping is at a sufficiently high level, the | 

| case arises where more electrons are in a higher energy level than in the | 

I ground state—this is the condition known as “population inversion.” This | 

I condition is very favourable for lasing to occur, since for effective lasing 1 

| action, a large number of electrons in a higher energy level is essential. | 

1 We can now consider what takes place when lasing occurs. As has pre- f 

| viously been explained, light is caused by the emission of photons when f 

1 electrons drop back to the ground state from a higher energy level. Under | 

I conditions of population inversion, the first few photons emitted collide with | 

I other electrons in a higher energy state and about to drop back to their normal | 

1 level. These collisions precipitate the return to the lower level, so that more | 

I photons are emitted. The most significant factor about this action is that both | 

| the original photons and those subsequently released by the collisions are in phase. | 

I Because of the high speed at which they move (the speed of light) | 

| photons will move out of the material in whioh they originate before any | 

1 significant cascading action can occur, thus under normal conditions no § 

| avalanche condition can build up. To prevent this from occurring, lasers have | 
I an optical and reflecting system which acts as a resonator at a particular light | 

I frequency. In the first ruby lasers, the end faces of the ruby rod were polished | 

1 optically flat and parallel to a high degree of accuracy, then silvered. One | 

| end was completely silvered for maximum reflection, the other end only partially | 

1 silvered, so that a small amount of light escaped, while the photons of the f 

| remaining light were reflected in each cycle to keep the process going by | 

1 more collisions and more release of photons. | 

More recently, a system known as “Q switching” has been developed, | 

I which allows pulses to be precisely controlled, and thereby allowing higher | 

I power levels to be attained in the laser beam. The following description of | 

| Q switching appeared in “Electronics” (Vol. 38, No. 21): 1 

| “A Q switch prevents lasing momentarily by inhibiting a laser’s resonance f 

1 until the laser has stored up a large amount of energy. This rapid change | 

1 in the Q, or quality factor, is achieved by inserting a suppressor into the | 

1 resonant cavity in which the laser’s energy is built up. Introduction of the | 

I Q switch causes optical losses, which decreases the laser’s medium’s Q momen- | 

I tarily. When the switch cannot absorb any more light, it opens (becomes | 

I transparent) restoring the Q factor to its normal level and releasing the f 

| pent-up energy all at once.” | 

iilllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllllllllllllllHIIIIIIIIllllllllllllllllllllllillMIIIIIIIHIIIIIIIIIIIIIHIIItllllllllllllllllllHIlfllllC 


particular application where l'ow weight 
and 9mall size are all important, but 
also, being pulsed, it becomes possible 
to derive a distance measurement by 
measuring the time of flight of the light 
pulse. 

This leads us to a further group of 
applications which we can class together 
as “rangefinding.” 

Most rangefinding applications at pre¬ 
sent involve the use of a ruby laser 
which is Q-switched to provide a very 
short burst of light of about 10 nano¬ 
seconds duration and measuring only a 
few feet from start to finish. With a 
pulse of light having this dimension it 
is feasible to measure large distances 
(up to several miles) to an accuracy of a 
few feet. 

Military applications such as artillery 
rangefinding have been commercially ex¬ 
ploited, and, in the high power field, 
upper atmosphere research and cloud 
base recording has been investigated. 
The British Meteorological Office has 
recently installed a laser instrument pro¬ 
duced by G. and E. Bradley Ltd. to 
measure the distance to the tops and 
bases of cloud formations. Such mea¬ 
surements are made possible because part 
of the light beam is reflected from 


cloud formations and atmospheric dis¬ 
continuities, enabling range to be cal¬ 
culated from the time-of-flight of the 
reflected light. It is conceivable that 
airborne lasers will pay off in high alti¬ 
tude flight by detecting CAT (clear air 
turbulence) in sufficient time for pilots 
to avoid turbulent areas. 

In the field of communications, the 
laser is receiving considerable attention. 
With carriers of these frequencies it ,is 
feasible to transmit thousands of mil¬ 
lions of “bits” of information per second 
and extend the presently available com¬ 
munication channels some 100,000 times. 
Major problems to be conquered in this 
field are to prevent the attenuation of 
laser beams in the earth’s atmosphere 
and to develop efficient detectors. Cur¬ 
rent usage of lasers for communica¬ 
tions is likely to be restricted to space 
projects where atmospheric attenuation 
dees not present the same problem. 

One of the most promising applica¬ 
tions for lasers in the communications 
field appears to be in “light pipes” 
which could be used to transmit signals 
over long distances by means of fibre 
or glass rods. Such a system would be 
capable of carrying many thousands of 
(Continued on page 174* ) 
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New “Press Pak” SCR 
from General Electric Company 
delivers more average amps 
for your money. 



The new Press Pale is an externally applied pressure-contact package that 
gives an SCR a typical current capability increase of about 60%. This new 
package allows double-sided cooling of the SCR, which greatly reduces thermal 
resistance. 

Use it f or heavy in dustrial applications, motor drives, electroplating and other 
high-line-voltage applications. Press Palt is available in ratings up to 1,300 volts, 115 (C350) or 235 
(C380) amps average (equivalent to 180 amps and 370 amps RMS on stud-mounted types). 


Other General Electric high-power SCR’s 

CURRENT RATING 






RMS 

(Amps) 

Average 
( 180 ° angle) 
(Amps) 

Voltage 

range 

Product 

type 

dv/dt 

(volts/ 

^sec) 

Turn-off 

time 

(acsoc) 

Significant 

features 

35 

22 

500-1200V 

C137 E-PB 

100 min. 

75 max. 

High voltage, high dv/dt. 

35 

(ref: 160.35) 

50400V 

C140 F-D 

200 min. 

15 max. 

High-frequency 

power 




C141 F*D 

200 min. 

10 max. 

switching 
up to 25 KHz. 

55 

35 

50-1200V 

C145 F-PB* 

200 min. 

50 typ. 
(faster 
available) 

Compact size, high 
voltage, high du/dt, 
economical. 

110 

70 

100-1300V 

C150, C152 E-PC* 

200 min. 

75 typ. 

High voltage, high dv/dt. 

110 

70 

100-500V 

C154, C156 A-E* 

200 min. 

10 max. 

Very-high-speed inverter type. 

110 

70 

100-500V 

C155, C157 A-E* 

100 min. 

20 max. 

Very-high-speed inverter type. 

110 

70 

500-1000V 

C158, C159 E-P* 

200 min. 

40 max. 

Rated to 5KHz square 
wave. lOKHz sine with 
low switching losses. 

200 

125 

100-1200V 

C178 A-PB* 

200 min. 

150 typ. 

High voltage, high dv/dt. 

235 

150 

100-1300V 

C180 A-PC* 

200 min. 

75 typ. 

High voltage, high dv/dt. 

235 

150 

100-1200V 

C181 A-PB* 

200 min. 

50 typ. 

High voltage. Fast switching 
for inverters, converters. 

235 

150 

100-500V 

C185 A-E* 

200 min. 

20 max. 

Very-high-speed inverter type. 

235 

150 

700-1700V 

C280 S-PS 

100 typ. 

100 typ. 

Highest-voltage SCR 
available. High di/dt. 

470 

300 

50-1200V 

C290 F-PB* 

100 typ. 

100 typ. 

Highest-voltage, 
highest-output SCR 
available anywhere. High di/dt. 



500-1200V 

C291 E-PBf 



General Electric high-power rectifiers 


30 

50400V 

A38 F-D 



Fast recovery. Compatible 
for use with C140-141. 


250 

1300-1800V 

A291 PC-PN (Reverse polarity only) 

Very high voltage, high 
surge, low leakage. 


500 

200-1800V 

A295 B-PN (Reverse polarity only) 

A296| (Reverse polarity only) 

Highest current/ 
voltage rectifier 
available anywhere. 


•Devices available on heat sinks, mounted in various configurations from General Electric. fFlat base. 


Check the chart above for specifications of the other SCR’s in the 
General Electric line. For further information contact your local GE 
distributor or General Electric Pty. Ltd., 103 York Street, Sydney, 
N.S.Wt, 2000. Telephone 29 8711: 552 Lonsdale Street, Melbourne, 
Victoria, 3000. Telephone 67 8221. 


GENERALS ELECTRIC 
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UNIQUE GENERATOR USES AIR AND WATER 


A tiny generator which requires only a small amount of heat 
and an air and water mixture could provide enough electricity 
for an average-sized home. This is the conclusion of Amer¬ 
ican physicist and inventor Alvin M. Marks, who recently 
patented a new way to generate electricity without moving 
parts, magnetic fields or chemical reactions. 


The new generator requires only a 
jet of gas containing liquid vapour and 
the presence of an electric field that 
helps condense it into >a fine, electrically 
charged mist or aerosol. This new type 
generator can be made extremely effici¬ 
ent in converting heat energy to electric¬ 
ity (up to 70 per cent), double that of 
conventional thermal generating equip¬ 
ment, which has a top efficiency of 35 
per cent. Reason: It converts heat and 
kinetic energy directly to electricity. 

How does it work? First consider a 
conventional generator. As the arma¬ 
ture is turned, coils of copper wire are 
moved through a magnetic field. Free 
electrons in the wire experience a force 
from the magnetic field that pushes them 
along the wire, creating a flow of current. 

Similarly, there is a field and motion 
in the aerosol generator. The field is 
electrical rather than magnetic, but it 
too, extends through space to impart 
motion to electrons, which combine with 
atoms of gas to form negative ions. The 
motion is provided by the expanding gas 
itself. As it rushes through the field 
a flow of current (ions) is established. 

There is, however, very little you can 
do with free ions unless you can move 
large numbers of them on to a conductor. 
This is where the aerosol comes in. 
Droplets of liquid condense out of the 
gas stream on to the ions and cover 
them. The charged drops of liquid are 
then caught up in the gas stream and 


deposited on a collector electrode to re¬ 
lease their charges as useful electricity. 

The drawing of the model 
aerosol generator shows how the hard¬ 
ware is arranged. Anions (negative ions) 
are created within the field set up by 
the spike-shaped negative electrode and 
the positive nozzle. In the working 
model, a jet of air enters the generator, 
picking up water vapour. It expands and 
cools in passing from the small pipe 
into the charging chamber. Droplets of 


VOLTAGE A 


SPACE CHARGE 
CREATES 
POTENTIAL HILL 



REPELLING 

ELECTRIC 

FIELD 


CONVERSION 

SPACE 


As the space charge in the con¬ 
version space increases, the 
aerosol is repelled , since it is 
charged with the same polarity. 
To overcome the “potential hill” 
more energy is fed to the gene¬ 
rator to increase nozzle pressure 
and power output. 


water immediately condense on the 
anions, exploding into a fine mist through 
mutual repulsion. 

The energy of the gas stream carries 
the aerosol out through the nozzle of 
the positive-charging electrode and 
through the conversion space. Droplets 
are deposited on the collector electrode 
to create a flow of electricity in an ex¬ 
ternal load and back to the 
positive ground terminal of the generator. 

While it looks as if the generator is 
producing something for nothing, a close 
examination shows where and how the 
work is done. As charged particles shoot 
out of the nozzle, they create a “space 
charge.” Additional particles run smack 
into this repulsive field. As they fight 
their way against it, they reach a high 
electrical potential, converting their heat 
and kinetic energy to electricity. 

Finally, they reach the collector. With 
their kinetic energy gone, and at a much 
higher negative potential than the col¬ 
lector, the charged particles are deposited 
around the walls of the collector. 

As the space charge gets greater and 
greater, nozzle pressure must be in¬ 
creased to overcome it. This is done by 
adding more heat energy to the liquid 
and gas flow — from an ordinary boiler- 
fired heat exchanger, for example. The 
heat energy is added primarily to the 
liquid, and it, in turn, heats the gas, 
causing it to rise in pressure. The volt¬ 
age and current produced at the collector 
rise with the increase in nozzle pressure. 

A full-size aerosol generator, built 
under Government contract, is being 
tested at Marks Polarized Corp., White- 
stone, N.Y. 

Will it work? “We’re sure of it,” 
Marks says. “We’re not sure of the 
power output, but it will be from one 
to 10,000 watts — we’re hoping for 
10,000.” (“Popular Science,” August, 
1967.) O 


Diagram of working 
model of generator shows 
how charged aerosol is 
formed and blown across 
conversion space to col¬ 
lector electrode. In full- 
scale generator , gas-stream 
pressure will be increased 
by using steam instead of 
water to add heat energy . 
Voltage and current out¬ 
put go up with pressure. 
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PLESSEY 

Illuminated Push-Button Switches 



PLESSEY- LICON 01-700 Series 

Low cost momentary one-light switch with SPDT 
contacts rated at 10 amps. 

Available with choice of cylindrical translucent lens 
cap or square or round, caps,as illustrated. 

Front-of-panel bulb replacement. 

High quality light diffusion. 

Space-saving construction, attractive appearance. 


PLESSEY-LICON 01-800 Series 

Provides the ultimate in function and appearance. 

Time saving snap-in from front of panel mounting 
replacement. 

Choice of five screen colours with solid or projected 
colour illumination. 

Each switch has SPDT contacts rated at 10 amps. 

One or two pole, momentary or maintained switch 
configurations plus compatible indicator — which 
provide a wide range of control possibilities. 


Plessey-Licon precision snap-action switches are designed and built to meet or exceed military and industrial 
standards for reliability, electrical capacity and life characteristics. 

Plessey Components Group 

Ducon Division Box2 PO Villawood NSW 
2163 Telephone 72 0133 
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STANDARDS CONVERTER FOR 
COLOUR TELEVISION 


The problems of converting the American 525-line, 60 fields 
NTSC colour TV system to the European 625-line, 50 fields 
PAL system has been solved by BBC engineers. The new 
system has already been proved successful in transatlantic 
broadcast transmissions using the Early Bird satellite. 


APPROX. DELAYS 
NEEDED 


525/60 


525/50 


As a result of a new development 
in processing complete television fields, 
it is now possible to convert North 
American 525-line, 60 fields/sec NTSC 
colour television pictures into European 
625-line, 50 fields/sec PAL colour pic¬ 
tures (or vice versa) by entirely elec¬ 
tronic means. This major technical 
achievement in the transformation of 
television signal information is the work 
of the BBC Designs Department—in 
particular a team led by Peter Rainger 
—and it makes London a world centre 
of expertise in the specialised technology 
of standards conversion. 

The equipment is installed in a labora¬ 
tory near Broadcasting House, and was 
put into operation on September 10 to 
convert to European standards live colour 
pictures relayed from the USA by the 
Early Bird satellite—the program being 
the World Golf Series finals in Cleveland, 
Ohio. Earlier, a demonstration of the 
equipment was given in which live and 
recorded colour program material was 
sent from the Canadian Broadcasting 
Corporation’s Toronto studio centre to 
Broadcasting House via Early Bird. The 
converted colour pictures were astonish¬ 
ingly good, considering the enormous 
length of the circuit and the complexity 
of the equipment they had passed 
through. Comparison with the received 
525/60 pictures also displayed during 
the demonstration showed that any slight 

INTERPOLATION (MEAN VISION WAVEFORM) 
OF FIELDS 6 AND 1 (525/60) 


ment referred to above. This converts the 
60 fields/sec incoming picture into a 
50 fields/sec picture (without changing 
the number of lines), and its principle 
of operation will be described later. The 
resulting 525/50 signals are fed into 
an NTSC decoder, similar in principle 
to that in an American domestic colour 
receiver, and here the luminance and 
chrominance components are separated 
and the I and Q chrominance signal 
obtained by synchronous demodulation. 
The luminance component is passed into 
an electronic line store converter — a 
BBC designed equipment of the type that, 
has been distributed to those countries 
requiring it. If only black-and-white sig¬ 
nals are oncoming to the equipment, the 
luminance line store converter alone 
provides the 625/50 picture. 

In the field conversion process the 


525/60 



Figure 2. The sequence of delays 
to change the timing of the fields 
from NTSC to PAL . (The second 
stage of interpolation is not 
shown.) 




ELECTRONIC 
SAMPLING SWITCH 


defects that could be discerned were 
those existing in the signals before 
conversion. 

The principal units of the conversion 
equipment are shown in Fig. 1. It is 
the first unit on the left, the “field store 
converter,” which is the new develop- 
basic problem is, of course, that there 


Figure 1 . Schematic 
of the complete con¬ 
version system . The 
new electronic field 
store converter is the 
first unit in the chain. 

☆ 

Figure 3. Principle of 
the electronic system 
of the field storage 
converter. (Second 

stage not shown). 


are 60 American fields to every 50 
European fields, or, in a 0.1 sec interval, 
six American to five Europeans (see 
figure 2). A related problem is that the 
American field occupies less time than 
the European field. The field-store con¬ 
verter deals with this situation by re¬ 
distributing the 525/60 fields in time so 


625/50 

PAL COLOUR SIGNAL 

that they fit into the time “slots” for 
fields laid down by the European stan¬ 
dard. Since the 525/60 fields are shorter, 
this means that they must be temporarily 
stored — hence the name “field store 
converter” — and read out from the 
store at the required 50 field/sec rate. 

The process can be understood more 
precisely from figure 2, which shows 
any 0.1 second interval, encompassing 
six American and five European fields. 
If the two systems start scanning simul¬ 
taneously, the first American field will 
have been completed slightly before the 
first European field. Consequently the 
information can be transferred directly 
without shifting in the time scale. The 
second American field, however, begins 
slightly before the second European 
field, should begin — 16.6mS after the 
start of the sequence as opposed to 
20mS. A delay of just over 3.3mS is 
therefore introduced, as shown, so that 
the start of American field No. 2 is 
delayed until just after the correct in¬ 
stant for the start of European field No. 
2. This process is continued, the delays 
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ME-829 


NEWLY DESIGNED PRODUCTS! 

Combination Type Moulded Knob Series 

e 

ME-830 



ME-836 



ME-844 



ME-850 

4P 

Is 

ME-856 



ME-864 



ME-869 


ME-837 

m 

ME-846 

ME-851 




ME-857 

& 

ME-865 



ME-833 

S' 


ME-838 

irS# 


ME-847 


ME-852 


Any of your special 

order-Acceptable 


<4 

w 

w 

ME-834 

ME-835 

ME-839 

ME-840 

eg* 


IP 


ME-848 

ME-849 

& 


w 

* 

ME-854 

ME-855 



ME-870 


ME-866 

ME-871 



ME-859 




ME-863 



ME-868 


ME-872 


ME-873 


(SOLE AGENT) 



Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street, 
Sydney, N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street, 
Unley, S.A. 


TASMANIA 


Homecrafts-Tasmania, 
190 Collins Street, 
Hobart. Tas. 


Nichols Radio & 
Television, 

91 Wellington Street, 
Launceston, Tasmania. 


INTERSTATE AGENTS 
W.A. 

D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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SOLID STATE INDUCTANCES FOR 
INTEGRATED CIRCUITS 

New microcircuit elements developed in Japan use Hall effect 
devices to synthesise inductances. These may eventually be¬ 
come part of the internal circuitry of integrated circuits, and 
thereby supersede the bulky external coil windings now used. 


Electronics hardware designers nowa¬ 
days have most of their components 
taken care of when the integrated-circuit 
chips are down. But to wind up the job, 
designers must add outboard coils to 
their ICs whenever they need induct¬ 
ances. 

One means of eliminating the bulky 
outboard coils is in the works at the 
Japanese Government’s Electrotechnical 
Laboratory in Tokyo. A research team 
headed by Shoei Kataoka has a solid- 
state inductor in an early stage of de¬ 
velopment. Kataoka’s group already has 
built experimental devices with induc¬ 
tances of about 0.5 millihenry at 1 kilo- 
hetz. Now the group is concentrating on 
finding optimum designs for the solid- 
state inductors, whose Q or reactance/ 
resistance ratio — about 0.35 at present 
—needs considerable improvement. 


Because of the external capacitor con¬ 
nected to the Hall terminals, current flow 
through them leads the first Hall voltage 
by 90 degrees. And this current flow 
provokes a second Hall voltage, across 
the current terminals but leading the 
alternating current applied to them by 
nearly 90 degrees—the phase relation¬ 
ships in an inductor. 

Although Kataoka’s group established 
the principle of the solid-state inductance 
using indium-antimonide slabs with ex¬ 
ternal capacitors, its latest devices have 
integral capacitances. They are obtained 
by sandwiching a thin layer of dielectric 
between slabs of n-type and p-type semi¬ 
conductors. In the sandwich devices, the 
first Hall voltages in theN and P slabs 
have opposite polarity and thus add in 
the capacitance loop, whose current flow 
produces the second Hall voltage that ap¬ 
pears at the current terminals. 


increasing with successive fields, until 
American field No. 5 becomes European 
field No. 5. 

In the explanation of figure 2 so far, 
American field No. 6 in the cycle has 
not been accounted for. If this were 
simply discarded the omission of one 
field in every six would result in a jerky 
picture, particularly on fast movement. 
To overcome this difficulty a delay of 
16.6mS is introduced to make American 
field No. 6 occur at the same time as 
American field No. 1 in the next six- 
field cycle, then the two fields are com¬ 
bined to form an “interpolated” version 
(the mean value of the No. 6 and No. 1 
waveforms) which becomes the No. 1 
field in the next European cycle. This 
interpolation process is repeated for 
European field No. 2, and as a result 
any perkiness that would otherwise ap¬ 
pear is smoothed out in the final picture. 

As the number of lines per field is 
not altered by the introduction of the 
delays, and the 525 lines occupy less 
time than the 625 lines in a European 
field, there will be a space at the top 
and bottom of the outgoing 525/50 
picture, as indicated by the dotted lines. 
Consequently the height of the outgoing 
picture is too small for the width, and 
as a result of this geometrical distortion 
any circular object would appear oval. 
This defect, however, is rectified later in 
the line store converters, which compress 

iiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiMiiiiiiiiiiiimmiiimiiimiiiiiiiimmmi 

B.B.C. engineers have also develop¬ 
ed equipment for line standards con¬ 
version, to enable program exchanges 
between the 405-line system used in 
U.K. and the 625-line system used 
In Europe. For details of this sys¬ 
tem, see the Item “All-electronic Con¬ 
version of TV Standards” published 
in the November, 1963 issue of this 
magazine. 

iiiiiiiiitiiiitiiiiitiiittiiiiiHiiitiiiiiiiiiiiiiitiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

the picture in a horizontal direction. The 
net result, is that the picture geom¬ 
etry is corrected, but there is a black 
border all round the picture. This is a 
fundamental limitation of the system 
which must be accepted but will probably 
be eliminated in later, more complex, 
converters. 

The basic principle of the electronic 
system of the field store converter is 
illustrated in figure 3. The incoming 
signal is passed through a chain of five 
delay lines of approximately 3.3mS each, 
giving a total delay of 16.6mS or one 
complete American field. Glass ultra¬ 
sonic delay lines are used for 3.3mS 
units, and the 525/60 signal is passed 
through them as amplitude modulation on 
a 24MHz carrier. An electronic switch 
samples the delay-line outputs in turn in 
such a way that the required delays 
shown in figure 2 for the successive fields 
are progressively built up. The intervals 
in which the “wiper” of the electronic 
switch “moves” from one “stud” to the 
next are the 1/5-field gaps indicated by 
the dotted lines in figure 2. When a field 
has passed through the chain it has been 
delayed by one complete field period, so 
American field No. 6 emerges from the 
line at the right time to be combined 
with American field No. 1 in the next 
cycle. The two are combined as shown 
and the interpolated version is picked up 
by the electronic switch as European field 
No. 1. By recirculation of the informa¬ 
tion through the delay chain, the inter¬ 
polation process is repeated to form 
European field No. 2. (“Wireless 
World,” October, 1967). B 


Basically, the inductance is a Hall- 
effect device, a slab of high-mobility 



semiconductor material (indium anti- 
monide) fitted with four terminals. If an 
external capacitor is connected to the 
two “Hall” terminals, an inductive imped¬ 
ance develops across the two “current” 
terminals when a magnetic field is ap¬ 
plied to the slab. 

The inductive impedance comes from a 
two-step Hall effect. Current flow through 
the slab produces a small voltage drop 
across the current terminals. A strong 
magnetic field perpendicular to this main 
current flow causes a larger voltage to 
appear at the Hall terminals. This first 
Hall voltage is in phase with the alterna¬ 
ting current applied to the device. 


The P-type material, however, has 



lower mobility than n-type material and 
therefore lowers the Q of the device. The 
group is now attempting to develop 
devices having only n-type semiconduc¬ 
tor material. Theoretically, Q’s in the 
range of 5 to 10 should be possible with 
InSb. 

The first experimental devices typically 
measured about 9 by 7 by £ millimeter. 
Latest units, however, are about one-fifth 
that size. For fixed inductors, thin ferrite 
permanent magnets are fixed to the 
devices. The solid-state inductances can 
be made variable by using them with 
small pot-core magnets. (“Electronics,” 
Vol. 40, No. 15). 
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Basic solid state inductor (left) consists of InSb slab with external capaci¬ 
tor connected to two of its four terminals. Dielectric sandwiched between 
two slabs gives the device internal capacitance . 


















Automatic Record Cleaner. Easily 
fitted to any transcription type 
turntable — the ‘‘Dust Bug” pro¬ 
vides a simple and effective method 
of removing static and dust while 
the record is being played. Sur¬ 
face noise and record and stylus 
wear is reduced resulting in cleaner 
reproduction. 


Expressly designed for use with 
new records and is able to collect 
all dust from the record surface 
without the use of anti-static 
agents. The plush pile penetrates 
each groove giving ideal playing 
conditions for ultra-light stylus 
pressures. Reduces background noise 
ensuring greater listening pleasure. 



Restores fidelity to older records. 
Nylon brush tips penetrate deep 
into the record groove removing 
dirt, grit and residue bringing old 
records to life and maintaining 
new records as new. 



For use with the Manual "Para- 
stat”. Improves its efficiency in 
critical playing conditions especially 
when ultra lightweight pickups 
tracking at less than 2 grammes 
are used. Ensures that the surface 
of the record groove walls is main¬ 
tained in a perfect playing condi¬ 
tion. Should be used each time the 
“Parastat” is applied to the record. 




IN THE 


Cleans and controls static — without surface film. 




NEW FORMULA 

linjinH ATMTII/H\ 


m ft 

For normal use Reactivates the Activates the 

with "Dust Bug " 'Preener' 'Humid Mop' 


wms l°t% a f tion yOUr P °Gu T jde R to ZVlt^r int0rmatlve 
L P. and Stereo Records” Prirl i fetter Care of your 
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SCIENTIFIC AND 

INDUSTRIAL NEWS 

- 


Rendezvous with Halley's Comet 

A scientist at a recent U.S. space conference proposed a 
rendezvous with Halley’s Comet. Herman F. Michielsen, senior 
staff scientist in the Advanced Flight Mechanics department of 
Lockheed Missiles and Space Co., said it may even be possible 
to land a spacecraft on the comet’s nucleus. He considers that 
the return of Halley’s Comet in 1985-86 is an astronomical 
opportunity sufficiently unique to warrant careful consideration 
or rendezvous missions even if they seem to border on the 
limits of feasibility. 

Using a computer, the researcher has spent months analysing 
the cycle of the comet which returns every 76 years. He 
believes a space mission to the comet could be achieved 
by a “swingby” technique, in which the spacecraft would 
pass near a planet, have its trajectory bent by the planet’s 
gravity and move on towards its goal. Jupiter land Saturn, 
suitable bodies for this technique, will be in position in the late 
1970s. Suoh a mission would take 8 to 13 years and planning 
should begin in the near future, Michielsen said. 

Laser measures cloud levels 

A leading Swedish electrical engineering company, ASEA, 
has developed automatic laser equipment w'hioh measures the 
distance between ground and cloud level and provides infor¬ 
mation on the thickness and structure of the cloud. It can 
measure cloud ceilings 5 miles high and more. After two 
months’ successful tests on the company’s laboratory roof, the 
equipment is being delivered to the Royal Swedish Board of 
Aviation. 

The laser emits an ultra-short pulse of light vertically at 
the same time as a rapid electronic counter starts. If the light 
pulse comes in contact with a cloud, part of the light is 
reflected back to the instrument’s receiver. The echo-pulse is 
registered by a sensitive photo-detector which simultaneously 
stops the counter. The distance to the cloud base is worked 
out automatically from the time taken by the pulse between 
emission and return. (See also our story “Putting Lasers To 
Work.” in this issue.) 


Television translator stations 

Three more country areas are to be provided with better 
quality television reception by the establishment of national 
translator stations at Nhill (Victoria), Bateman’s Bay-Moruya 
(N.S.W.) and Gympie (Queensland). The stations will relay 
ABRV 3 Ballarat, ABWN 5A Wollongong and ABWQ 6 Wide 
Bay respectively to give an improved service to 40,000 people. 
The channels to be used will be announced later. 

The Bateman’s Bay translator will operate on the same 

site as the commercial translator station already established on 
Mt. Wanders. The Gympie station will be at the site of an 

existing microwave repeater station on Black Mountain. The 

site for the Nhill station has not yet been determined. The 

possibility of establishing commercial translators in the Nhill 
and Gympie areas will be discussed with the licensees of com¬ 
mercial stations closest to the areas concerned. 


Radar attenuation investigations 

The National Aeronautics and Space Administration’s hybrid 
rocket engine is under study at Lockheed Propulsion Company, 
U.S.A., which is investigating its radar attenuation characteris¬ 
tics. Radar attenuation is the term applied to interference caused 
by a rocket motor exhaust plume in the transmission and 
reception of microwave or radar signals. The phenomenon 

iiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiMiiiiimiiimiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

A technician working on a “ Skylark” rocket payload 
to measure ultra-violet radiation from the sun and to 
determine the effect of this radiation on the ionosphere, 
at the Mallard space science laboratory opened in Eng¬ 
land recently. The laboratory will be used by a space 
research group which has now embarked 'on a major 
program involving experiments on eight satellites and 
over 30 sounding rockets. 


often blocks all communication between a flying rocket and 
other flying or ground located points. 

In its study, Lockheed will measure and define the micro- 
wave interference characteristics of the NASA engine’s exhaust 
plume. Dr L. D. Smoot, senior technical specialist in charge 
of the firm’s work in this field is directing the program. 
Lockheed have fabricated a scaled-down version of the engine 
for the test program which involves seven static test firings 
of a unit measuring 6in diameter and 29in long. Maximum 
thrust is 3,0001b while maximum duration is 11 seconds. The 
engine is capable of being throttled and is being tested at 
various thrust levels. 

Lockheed Propulsion’s radar attenuation measuring facility, 
which has been in operation for over a year, has made sig¬ 
nificant contributions to understanding the causes of 1 radar 
attenuation. The work has resulted in the design of high 
performance rocket engines with greatly reduced interference 
characteristics. In some instances, the problem has been com¬ 
pletely eliminated by design changes suggested from test firing 
investigations. 


CCTV for U.K. power station 

The Marconi Company has received a £50,000 order from 
the South of Scotland Electricity Board for the provision and 
installation of 16 closed circuit television cameras for the 
Cockenzie Power Station, near Edinburgh, U.K. These are in 
addition to two cameras already ordered for use in the coal¬ 
handling plant. Eight cameras will be used with a bcdler-drum 
gauge attachment to view the drum water-level. The remaining 
eight are for use with a periscope attachment to monitor flame 
conditions in the boilers themselves. 

The system will make a considerable contribution to the 
safety and efficiency of the plant. Failure of the water supply 
from the boiler-drum would be followed by the evaporation of 
water in the boiler with disastrous consequences. The instantane¬ 
ous transmission of information to the central control point 
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^dn invitation 


to all 


Edcienliiti, Electronic Engineers and 1’JeclinicianA 
to see the latest developments by 

BAUSCH & LOMB INC. 


ROCHESTER, NEW YORK, U.S.A. 

at an 

Exhibition ofi Optical and ddlectroni 

Scientific Sndtrumentd 
to be held in the rooms of: 

Site l/Qoyal Society of Victoria 


9 Victoria Street, Melbourne. 

November 13th-17th inclusive 

Bausch & Lomb Personnel will be in attendance demonstrating items in their 
respective specialist fields. 

The Exhibition will be repeated 

In Sydney — November 27th-30th inclusive. 

at Hotel Belvedere, Bayswater Road, Kings Cross 

and 


In Adelaide — December 11th-14th inclusive. 


Instruments on display will include: 

Fibre Optics (including joinable image- 
conductors and randomized light 
wires. 

Automatic Electrophoresis. 

Automatic t . Enzyme Analysis. 

Dust Counters (for “Clean Rooms” and 
Polluted Areas). 

Research Metallograph (with High 
Power Stereo Viewing). 

Digital Displacement Readout. 

New Stereozoom 7 Microscope. 

Mask Alignment Microscope for Inte¬ 
grated Circuits. 


Potentiometric Recorders. 
Spectrophotometers (including Multiple 
Sampling Concentration Computer 
and Atomic Absorption). 

Ultrasonic Cleaners. 

Research and Student Microscopes. 
Monochromators. 

Gratings—Precision Scales. 

Gas Laser and Holography. 

Polarized Light and Filters. 
Photogrammetric Stereoscopes. 
Dynazoom Bench Metallograph 
. . . and many others. 


For further details, contact the nearest office of:— 

ASTRONIC IMPORTS DRUG HOUSES OF AUSTRALIA LTD. 

(ANAX DIVISION) 

WATSON VICTOR LTD. TOWNSON A MERCER HOLDINGS AUST. LTD. 
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may be contacted immediately either by telephone or by loud¬ 
speaker. Officers working in any section of the prison will be able 
to contact central control instantly by a simple procedure which 
will cause a light to show on the console. 

The system is based on similar security networks which 
have been operating successfully in the U.S.A. for some time. The 
N.S.W. Department of Public Works and The CSA Division of 
Plessey have developed several refinements which, they say, will 
make the Long Bay system one of the most modern in the world. 


not only increases the time within which preventive action can 
be taken, but also removes the need for operators at each 
drum water-level gauge. 

In its application to furnace flame viewing, the system is 
used to check combustion conditions, especially during the diffi¬ 
cult operation of igniting the boiler. This is a vital function 
in that it helps to prevent the dangerously explosive accumu¬ 
lation of unburnt fuel in the combustion chamber resulting 
from delayed ignition. The water-protected periscope, directly 
attached to the camera, is inserted into the boiler by remote 
control to monitor the burners and to inspect the boiler walls 
and the water-pipes which line them. 

New trunk telephone system for Darwin 

A new $600,000 12-oircuit trunk telephone system between 
Darwin, Brisbane and Sydney was brought into operation re¬ 
cently. Ten circuits are used between Darwin and Sydney, 
and the remaining two between Darwin and Brisbane. They 
also cater for through traffic. This is the first time direct circuits 
have been used between Darwin and Sydney. Previously, nearly 
all telephone traffic between Darwin and centres in most other 
parts of Australia was routed via an existing Darwin to Adelaide 
trunk system. 

Prison communication system 

Two complex networks of telephones and wall-mounted, 
speakers are being installed at the N.S.W. Department of Prisons, 
Long Bay, to provide a faster and more complete communica¬ 
tion system between prison officers. The system will link, with 


Dry foam 

Lockheed Missiles and Space Company’s Deep Quest re¬ 
search submarine has buoyancy tanks filled with blocks of com¬ 
pressed syntatic foam. This substance is made of minute glass 
bubbles averaging two microns in diameter suspended in an 


A demonstration of the flour-like quality of syntatic 
foam consisting of tiny glass bubbles which can be 
compressed into blocks to give buoyancy to submarines 
similar to the model in front. 


epoxy base and properly cured to form one of the most interest¬ 
ing and versatile materials known. 

This “dry foam” has been described by Lockheed as being 
as delicate as a wisp of smoke, light as wind-blown pollen, fine 
as the softest flour, and as rugged as a bulldozer. The glass 
microspheres, small and light as they are, show a behaviour very 
like water. They will splash when an object is dropped into 
a quantity of them. Waves will form and they pour like water. 
These light beads form a floating, almost airtight layer when 
poured on the surface of a liquid. The oil industry had dis¬ 
covered that when poured on to the surface of blazing oil, syn¬ 
tatic foam snuffs the blaze. 


An officer in one of the. cell blocks at Long Bay Gaol 
reports to a superior officer using the new communica¬ 
tion system. Above him, on the right, is one of the 
wall-mounted monitoring devices for emergency use. 

more than 150 extensions, most sections of the prison, which 
covers an area of about 1000 acres and holds about 30 per cent 
of the State’s prisoners. Special wall-mounted monitoring devices 
will be installed at about 120 locations throughout the prison. 

Work on the system is being carried out by the Communica¬ 
tion Systems of Australia (CSA) Division of Plessey Telecommuni¬ 
cations under the supervision of the N.S.W. Department of Public 
Works. When completed, the system will be operated from a 
de>k-type console from which officers in any part of the prison 


European data transfer links 

An international data communications system, the first of its 
type in Europe, is being supplied by The Marconi Co. to 
Esso Europe inc. and its affiliates. Initially, it will interconnect 
Britain, France, the Netherlands, Germany and Denmark in a 
scheme which will speed the flow of data from one country 
to another. 

The system is the first to make widespread use of the 
international Datel service, which is gradually being extended 
by the use of subscriber trunk dialling throughout Europe. The 
equipment will enable Esso headquarters in five countries to ex¬ 
change information with great accuracy at speeds in excess of 
10 times that of the normal telex service. It is anticipated that 
eventually terminals will be added in Belgium and Italy. 

The Marconidata type H6010 ordered by Esso has been 
specifically designed to handle all types of digital data, including 
computer traffic. The data is 9tored briefly by the terminal 
prior to being fed into a computer at a rate of 50,000 charac¬ 
ters per second, thereby reducing computer interrupt time to 
a minimum. The equipment is also claimed to eliminate com¬ 
pletely any errors caused by interference on the telephone 
circuit; the makers state that not more than one error in 
10 million goes undetected. 
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No sound equipment can 

perform better than its 

loudspeaker. In fact it is the 

speaker which creates 

the performance by converting 

electrical impulses to 

sound waves. That's why, whether 

you're building or buying, you 

should make sure 

the speakers are from the 

Philips Master Range. 


Only the Philips Master Range 

gives you the long 

frequency range (from 40 to 

an incredible 19,000 

cycles per second) that 

projects the whole exciting 

world of sound as it really is. Their 

technical design, perfected in 

the sound laboratories 

of one of the world's largest 

electronic manufacturers, ensures 

high fidelity at a comparatively 

low price. A co-ordinated 

range of speaker enclosure designs is 

available on request. 









PHILIPS 


MASTER RANGE 


o Jfinuthdt 


[2^1 ELECTRONICS DIVISION OF PHILIPS 
ELECTRICAL PTY. LIMITED. 


Sydney, Melbourne, Brisbane, 
Adelaide, Perth, Canberra, 


Illustrated below is the 'Minstrel' 
(Model 9710PM)—a twin-cone 8i" 
diameter speaker with a rated 
output of 10 watts. Voice coil 
impedence is 15 ohms, other im- 
pedences available are 7 ohms and 
800 ohms. The frequency response 
from 40-19,000 c.p.s. is extremely 
smooth. Price $21.00. 


38.2847 
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Automated ski factory 

One of Europe’s largest ski faotories, and 
probably one of the most highly automated, 
was opened recently at Edsbyn by the 
Swedish company Edsbyverken. The plant 
is designed for an output of about 200,000 
pairs of skis a year, about 60 per cent of 
the Swedish ski market. Automated processes 
are used where possible, and there is a staff 
of 80. The machinery includes a new HF 
block glueing press with a capacity of 1,300 
blocks a day. Another machine seals the 
skis in plastic wrappings. The surface 
finishing department includes spraying units 
equipped with infra red heating. 

The company plans to introduce soon a 
fibreglass ski which is said to be practic¬ 
ally indestructible. It will be made without 
conventional glueing in special presses. 
When the ski leaves the presses it will be 
finished except for steel edges. Experiments 
are being carried out to include the edges 
in the manufacturing process. 


Sea water fertilises desert 

Studies info methods of rendering sea¬ 
water into drinking water have led Spanish 
scientist Isidro Esteban Gomez to the dis¬ 
covery of germinating grains in hitherto 
sterile sand. The method is called the “Hyd¬ 
roponic Mixed Method” and it has been 
applied with excellent results at the experi¬ 
mental station in the Santander resort of 
Orinon, east of Laredo. Crops obtained at 
the station are of identical quality to those 
grown on ordinary soil. 

Studies carried out by the same scientist 
in the Sahara lasted three years, and for 
the past year and a half research has been 
in operation on the island of Fuerteventura 
in the Canaries. The method sets out to 
prevent penetration of 'the plant by saline 
elements that it cannot assimilate. In desert 
areas, such as the Sahara, this new system 
of salt-water irrigation may be a tremen¬ 
dous step in making them productive. 


Ship's load calculator 

A load calculator worked by a computer 
has been developed, to enable a ship’s mate 
to get the maximum safe load into his ship. 
Jt calculates bending moments, sheer forces 
at different points in the hull, trim, and 
total displacement. As loading or unloading 
is going on, the ship’s officers know from 
minute to minute how the vessel is trim¬ 
ming. The equipment is in a small rect¬ 
angular box and is very easy to use because 
the weights are set in with dials positioned 
along the box on an outline of the ship’s 
internal layout. 

The 1 FIP exhibition 

An international exhibition of the latest 
equipment and ideas from the fast growing 
industry of data processing is being 
organised by the International Federation 
for Information Processing (IFIP) to run 
concurrently with IFIP Congress 68. The 
response to this exhibition has been such 
that already 90 per cent of the space has 
been provisionally booked. 

The exhibition will be held August 5 
to 10, 1968, at the Waverley Market Exhibi¬ 
tion Hall, Edinburgh, Scotland. It will fea¬ 
ture the products of all the major computer 
manufacturers, provide demonstrations of 
the most advanced electronic data proces¬ 
sing concepts, and show current applica¬ 
tions of prominent world business and 
scientific users. Special facilities will also 
be available for a display of technical 
books concerned with the information 
sciences. The hall is centrally located within 
easy reaoh of all the major Congress loca¬ 
tions and will provide about 30,000 square 
feet of exhibition space. 

IFIP is an international organisation 
which provides a link between the various 
data-processing communities of the world 
to assist in the development of the informa¬ 
tion sciences. Since the UNESCO-sponsor¬ 
ed conference in June, 1959, at which it 
was created, IFIP has held triennial con¬ 
gresses and exhibitions, and ‘at least two 
specialist conferences each year, for the 
study of all aspects of information pro¬ 
cessing and computing. 

A brochure giving full details of IFIP 
Exhibition 68 can be obtained from R. D. 
D’Urban, Organiser, IFIP Exhibition 68, 
109 Kingsway, London W.C.2, U.K. Infor¬ 
mation about the IFIP Congress may be 
obtained from the Administrative Secretary, 
IFIP Congress Office, 23 Dorset Square. 
London N.W.l, U.K. 


Ultrasonic metal cutters 

New ultrasonic devices developed in the 
Soviet Union are capable of cutting metals 
at three times the speed of mechanical cut¬ 
ting equipment. The Institute of Experimen¬ 
tal Metal-Cutting Machines has designed 
several pieces of cutting equipment based 
on the principle of ultrasonic cavitation in 
which bubbles in a liquid containing abra¬ 
sive particles burst under the action of 
sound to propel the abrasive with enough 
force to destroy solid surfaces. 

This phenomenon has been studied for 
several years at the Institute of Acoustics of 
the U.S.S.R. Academy of Sciences by re¬ 
searches of the laboratory headed by Pro¬ 
fessor Lazar Rosenburg. The ultrasonic 
beam goes into metal like a knife into but¬ 
ter and is capable of cutting most compli¬ 
cated patterns. In these circumstances, the 
adjacent areas remain unchanged. Further 
information is available from the Science 
and Technical Department of the Novosti 
Organisation, Pushkin Square, Moscow. 

Varnish without solvent 

A solvent-free polymerised impregnating 
varnish known as Durameg AS 2031 A, 
developed in U.K. by Hadfields (Merton) 
Mitcham, Surrey, is said to be suitable for 
use on all static windings, and can be cured 
in seven hours at a temperature of 120 
degrees C. 

Because of the absence of solvent the varn¬ 
ish can be used safely with any type of 
enamelled wire, including those coated with 
oleo-resinous varnishes. Except where under¬ 
lying materials themselves become thermo¬ 
plastic at 120 degrees C, the varnish is said 
not to soften, shrink, dissolve or embrittle 
normal interleavings. The polymerised varn¬ 
ish is flexible and will net stress permeable 
alloys. 

Better stainless steel 

Addition of two per cent silicon to stain¬ 
less steel virtually eliminates stress corro¬ 
sion, according to the United States Steel 
Company, of Pittsburg, Pennsylvania. It 
also improves the metal’s resistance to sul¬ 
phuric and boiling nitric acids and to ferric 
chloride, while strength is up to the level of 
other austenitic steels. 

Stress corrosion occurs in a steel subject 
to a mild corrosive atmosphere and either 
residual or applied stresses. The basic stain¬ 
less steel is an austenitic alloy with 18 per 
cent each of chromium and nickel. The sili¬ 
con addition makes it several times as resis¬ 
tant to corrosion in the presence of 
chlorides. 


Increased demand for processed animal-foodstuffs has led two New 
Zealand companies to install automatic weighing equipment by W. 
and T. Avery (N.Z.) Ltd., of 212-214 Willis Street, Wellington, C2, 
N.Z. The control system in the new provender mill of Tauranga 
Co-op. Egg Marketing Society automatically weighs 13 different 
materials in sequence. Materials are preselected in the required 

order on the control console (above). The automatic hopper scale 
(right) in the Auckland mill of the Northern Roller Milling Co. 
Ltd. weighs and records the weight of any preselected one of 12 
materials going into animal mixed meals. 
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TRM-40B . this popular amplifier provides real hi- 
fidelity listening at moderate cost, the latest tran¬ 
sistor practices are followed to ensure you many 
years of satisfactory listening pleasure. □ TRAN¬ 
SISTORS: 18 □ MAXIMUM OUTPUT: load 4 
ohms: 32W (16Wx2), 8 ohms 44W (22Wx2), 16 
ohms32W(16Wx2) □ FREQ UENC YRESPONSE: 
15 to 20,000 Hz ± 1 db O INPUT SENSITIVITY: 
tape head - 2.0mV, magnetic phono cartridge — 
4.0mV, ceramic of crystal phono cartridge - 300mV, 


tuner—500mV, aux.—300mV, □ TONE CONTROL 
bass ±10 db at 100 Hz. treble ± 10 db at 10K Hz O 
HARMONIC DISTOR TION: less than 1% □ HUM 
AND NOISE: better than 60 db □ CHANNEL 
SEPARATION: better than 50 db □ STEREO 
HEADPHONE SOCKET □ SCRATCH AND 
RUMBLE FILTERS □ LOUDNESS CONTROL 
□ POWER CONSUMPTION: 10W at no signal, 
approx. HOW at full volume □ DIMENSIONS: 
W. 11%", H. 3%", D. 9V 2 " □ WEIGHT: 10 lb. □ 


other models in this popular series 


I t* Hr* Hr* to* to* 

Sf M i* .<#5 to* to* 
^ - - - ' * * 


i 


... ill . r V 


TRM-12; 30“15,000Hz. 6watts/£hannel. Price $82.00 


TRM- 20; 20“ 20,000Hz. lOwdtts/channel. Price $125.00 


TRM—120; 13“50,000Hz. 60watts/:harmel. Price $400.00 


H. ROWE 


A CO. PTY. LTD. 


available from your jra57 83 
retailer 

sole australian agents: 


9 A 


ADELAIDE BRISBANE HOBART 
MELBOURNE PERTH SYDNEY 
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Reducing air pollution 

Air pollution may be reduced through the 
use of an electronic integrating fuel injector 
for internal combustion engines, designed in 
the U.S.A. by Conelec, of 508 College 
Avenue, Elmira, New York. The device 
meters fuel in accordance with the air tem¬ 
perature, pressure and engine heat. In this 
way, it seeks continuously to match the 
vehicle’s requirements of fuel, and thereby 
cuts emission of pollutants to a very great 
extent. Unburnt carbon, for instance, is re¬ 
duced (to about six per cent of the usual 
emission. 

Borg-Warner Corporation, of 200 South 
Michigan Avenue, Illinois, U.S.A. have also 
developed a device for reducing air pollu¬ 
tion and increasing engine performance. 
However, their system is for use with diesel 
engines. It operates by injecting low-pres¬ 
sure gas with the air entering an engine, and 
is said to increase combustion efficiency and 
horsepower output by as much as 30 per 
cent. The unit, called the Torque Topper 
system, can be easily installed on tractor 
and truck engines. It provides a significant 
reduction in exhaust smoke. 


Commercial TV at Mackay 

The Australian Broadcasting Control 
Board is making a further examination re¬ 
garding the provision of a commercial tele¬ 
vision service in the Mackay area. Follow¬ 
ing public inquiries conducted in 1963 by 
the board, the only applicant company— 
Mackay Television Development Pty. Ltd. 
—was informed that the Postmaster- 
General was prepared to grant a licence 
to it subject to certain conditions. One of 
the conditions was that the company would 
be constituted in accordance with the pro¬ 
posals made in the application. 

Certain unavoidable changes in the struc¬ 
ture of the company were approved dn 
March, 1967, but recently two of the major 
local sponsors, the Mackay Printing and 
Publishing Co. (Pty.) Ltd. and Mackay 
Broadcasting Service Ptv. Ltd., withdrew 
from the company and this led to further 
proposals to its reconstitution. The new 
proposals had the effect of the major share¬ 
holding being held elsewhere than at 
Mackay. These developments resulted in the 
constitution being fundamentally different 
from that which had been inquired into 
by the board >in 1963. In these circum¬ 
stances, it was deemed desirable for the 
board to make a firsthand examination 
before a licence is granted. 


I.T.U. member countries 

When it was registered by the General 
Secretariat of the International Telecom¬ 
munication Union (I.T.U.) on August 16, 
Barbados became the 133rd member coun¬ 
try of the I.T.U. The I.T.U. was founded 
in 1865 and in 1947 became the United 
Nations specialised agency dealing with 
telecommunications. Three other countries 
have become members this year; they are 
the Maldive Islands (February 28), Guyana 
(March 8) and Lesotho (May 26.) 
imiiiiiiiiiiiiimimiiiiiiiiiiiimiiiiiiiimiiiiiiimiiiiiiiiiiiiiiiiimimiiiiiiiiiiimiiim 



Type F02 octave filter by Labora- 
torie Electro-Acoustique of France 
makes it possible to analyse fre¬ 
quency spectra in separate bands 
with a width of one octave, selected 
between 22Hz and 11.3KHz. The 
frequencies engraved on the selector 
represent the geometrical centre 
frequencies of the pass bands. 
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Lasers in civil engineering 

The laser is no longer only a laboratory 
device but rather is becoming a useful tool 
for engineers. A spokesman of EAI- 
Electronic Associates Pty. Ltd., 26 Albany 
Street, St. Leonards, N.S.W., said that three 
major areas are being considered in civil 
engineering. The first is that of finding 
direction. Lasers are being used to deter¬ 
mine line, grade and attitude in tunnelling, 
to position off-shore equipment, for long 
straight shots such as laying drainage 
canals, for coastal survey work and for 
many other situations with similar direc¬ 
tional requirements. 

The second is that of very accurate dis¬ 
tance measuring. In this field, lasers are 
being used in geodetic survey work, very 
high resolution terrain profiling, as an alti¬ 
meter from an aircraft, earth motion studies, 
and many other applications where very 
precise distance measuring is required. The 
third is a problem area still under con¬ 
sideration. This is the problem of softening 
granite and other hard rocks with a high- 
power laser to simplify drilling tunnels. 
Studies are being carried out along this 
line at the Massachusetts Institute of Tech¬ 
nology. 0 



Likely to be of considerable assistance to handicapped persons is this trans¬ 
istorised device manufactured by Singer Products Co. Inc., of New York, 
which enables the user to turn on or off an electrical appliance by sound 
command—hand claps, shaking of keys, "psst, psst” or by blowing a special 
whistle. Called the “Sonuswitch” it is effective up to 100ft and is not 
affected by environment noises. It is programmed to operate only on sound 
signals between 14KHz and 18KHz, two of which must occur within .5sec. 


IMPORTED SPEAKER ENCLOSURES — 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked and 
despatched anywhere. All “Sonic” systems 
are 8 ohms impedance. 



MODEL AS-61. A slimline 5 speaker system 
with four bass/mid range units and a 
tweeter. Enclosures are only AV 2 in. deep — 
ideal for bookshelf installations. Will handle 
up to 20 watts music power. Size is 21 % 
in. x 17% in. x 4% in. 

Legs are detachable. Inc. 

Sales Tax . 

MODEL AS-302. A 2 speaker system with 
a 12 in. woofer and a horn type tweeter. 

Frequency response is ex¬ 
tremely wide. Inc Sales QQ 


$35.50 


i 





MODEL AS-63. The AS-63 is a special book¬ 
shelf size speaker enclosure with a 6 V 2 in. 
floating suspension woofer and a horn type 
H.F. unit. Although only 14V4 in. x 9Ve in. 
x 8 % in. reproduction is excellent; used with 
more elaborate speaker systems a magnifi¬ 
cent "spread” of stereophonic 
sound becomes available. Inc. Cfi 

Sales Tax ... .. 

MODEL AS-60E. 18% in. x 12% in. x 15 in. 
$27.50. An excellent slim pro¬ 
file enclosure for a modest <t 97 CA 
outlay. Inc. Sales Tax >vU 


SONICS AS-301 SPEAKER SYSTEMS 

The new Model AS-301 is a 5 speaker 4 way 
system and incorporates a 12 in. woofer with 
a long throw voice coil for outstanding bass 
reproduction, an 8 in. sealed metal back 
mid-range speaker, two 2 % in. treble speakers 
and a horn type tweeter. Cabinet size is 
26% in. x 15% in. x 11% in. Finish is 
selected walnut veneer, care¬ 
fully hand crafted. Including <h"7C AA 

Sales Tax . O.UU 

See and hear "Sonics" enclosures at Encel 
Stereo Centres in Sydney or Melbourne . . . 
they're exceptionally good value at these 
low Encel prices! 

-I T 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

•Wholesalers’ 'Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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A new line of simple superhets for home constructors— 



THE 1967 ALL-WAVE SIX 


The addition of a 6BE6 valve which performs the functions 

of BFO and heterodyne detector, brings us to the 

end of the number of valves which 

we intend to use in this series of receivers. As well as 

the valve, we have also added an S-meter. 

The resulting receiver is capable of 

quite a good performance, consistent with modest cost. 

By Ian Peg son 


The 1967 All-Wave Five, which we 
described last month, was limited to the 
extent that it was basically suitable only 
for the reception of AM signals. Also, 
n 0 S meter had been provided at this 
stage. These limitations have now been 
remedied in the “1967 All-Wave Six.” 
Listeners may now tune-in to Morse 
Code transmissions, as well as the now 
very popular SSB signals. The addition 
of an S-meter is a decided aid to tun¬ 
ing. 

In previous articles of this series, we 
mentioned that there were of necessity, 
some compromises in design, in the in¬ 
terests of cost and simplicity. The lack 
of elaborate shielding which would 
otherwise be necessary, results in some 
spurious responses at a few points above 
5MHz. These are due to the double 
conversion technique which, nevertheless, 
has the advantage of avoiding image 
problems. Fortunately, the spurious res¬ 
ponses are few in number and have very 
little nuisance effect on the bands most 
likely to be used. 

During tests in our laboratory, which 
is in a notoriously bad location for radio 
reception, we have been able to tune in 
many overseas short-wave stations with 
nothing more than a finger on the aerial 
terminal. 

Much of the following text is a con¬ 
densed version of the article for the five- 


valve receiver, with information added 
for the extra stage and components. If 
you have built up the receiver as des¬ 
cribed last month, then you will only 
be interested in the changes and 
additions. On the other hand, because 
this article is intended to be complete in 
itself, there is no real reason why you 
should have to refer t 0 the previous 
article(s) to build the six-valve unit. 

At present, we are considering the idea 
of adding a few extra optional refine¬ 
ments to the six-valve receiver. Although 
we have not decided definitely at the 
time of writing, such features as a fine 
oscillator tuning control, an improved 
type of noise limiter and possibly vol¬ 
tage regulation to the oscillators, which 
would help in stability, may be added. 

This receiver is built on the same 
chassis as the previous units, from the 
“1967 All-Wave Three.” Previously, 
there were a number of unused holes 
on the chassis and front panel. These 
holes are now all occupied. 

The reasoning behind this approach is 
that one may start off with the three- 
valve version and add to it as time goes 
on. This can be done as required and 
it is vertually just a matter of adding the 
extra parts, with possible minor altera¬ 
tions to adapt to the new arrangement. 

There is another advantage: The 
arrangement is so flexible that you may 


A cabinet would add a 
professional touch to this 
little receiver . 


RECEIVER 


build up the receiver with the combina¬ 
tion of facilities, which may best suit 
your needs, leaving out any which you 
consider superfluous. For instance, if 
you are not interested in SSB reception, 
or Morse Code, you could leave out the 
product detector and BFO. On the other 
hand, you may wish to have an S-meter 
on only the four-valve version. In short, 
you may “roll your own” just to your 
liking. 

We can now turn our attention to the 
circuit of the six-valve version. The 
first stage uses a 6BL8, the pentode 
section as the mixer, with the triode 
section for the local oscillator. There are 
four sets of switched coils, covering the 
range fully, from the broadcast band to 
30MHz. 

The mixer-oscillator converts the in¬ 
coming signal to an IF of 455KHz for 
the two ranges up to 5MHz, and to an 
IF of 4MHz for the two ranges above 
5MHz. The circuit shows two IF trans¬ 
formers, one each on 455KHz and 
4MHz, between the 6BL8 pentode first 
mixer and the 6BE6 second converter. 
This arrangement will transfer either 
455KHz or 4MHz, as required. The 
6BE6 then functions as an amplifier or 
as a converter, for single and double 
conversion respectively. 

The 6BE6 is followed by two 6EH7, 
455KHz IF amplifiers, with two pairs 
of back-to-back IF transformers. The 
detector is an OA91, or similar diode. 
A series noise limiter is permanently in¬ 
corporated in with the detector circuit. 

The audio amplifier is quite conven¬ 
tional, using a 6GW8 triode pentode. 

mitMiimmumiiimiumiiiiiiiiiiiiiiiiiiiiiimiiimimtiiiiiitiitiimiijiiiiiiiiiiiiiii 

Keep plate, grid and all 
oscillator leads as short, as 
possible . Note shielded 
leads indicated on the 
circuit. 
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write now! 


new, comprehensive 
super radiotron 
valve manual 
from AWV 



Complete and post the coupon for immediate despatch 
of the new Super Radiotron Valve Manual from A.W.V. 
It lists and specifies over 600 valves currently avail¬ 
able in eight classes, and represents the latest and 
most definitive reference for all fields of the industry. 

A.W.V. leads the way in the development and manu¬ 
facture of high quality components for Australian 
communications systems and serves the industry 
with a continuing information service designed to 
provide current reference on all aspects of com¬ 
ponents. 


Please send me, post paid, the new Super 
Radiotron Valve Manual. 

Sales Dept. Amalgamated Wireless Valve 
Co. Pty. Ltd., Private Mail Bag, P.O. Erming- 
ton 2115 


NAME:. 


ADDRESS: 


I enclose a cheque/money order to the value of $1.75 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

Sydney • Melbourne • Brisbane • Adelaide 


AWV109 
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4.455MHz ' 4MHz 
OSC. i |FT 


i i TUNING^ 
CAPACITOR! 


6GW8 


POWER 


• TRANSFORMER* 


SPEAKER 

TRANSFORMER 


FILTER CHOKE 


The output transformer provides a 7000 
ohm load to the output stage, when 
operating into the correct voice coil im¬ 
pedance. 

AGC, derived from the plate of the 
second 6EH7 IF amplifier, is fed back 
to the control grids of both 6EH7s and 
the 6BL8 pentode section. The RF gain 
control is also associated with the AGC 
system. 

Beat frequency oscillator (BFO) and 
product detector functions are both per¬ 
formed by a 6BE6 valve, the recovered 
audio being taken from the plate circuit. 
The AM-SSB function switch, switches 
HT to the 6BE6, and audio from either 
the AM or product detector. In addi¬ 
tion, as the 6BE6 gives very good isola¬ 
tion of the BFO component from the 
AGC take-off point, AGC is also used 
for SSB reception. To this end, the fun- 
tion switch also increases the AGC re¬ 
lease time constant by a factor of ten, 
so that the AGC will “hold up” in be¬ 
tween words. 

The power supply is a voltage doubler 
type, followed bv an inductance-capa¬ 
citance filter. A “back bias” arrangement 
is provided for the RF gain control and 
its related circuits. 

Perhaps one of the most difficult 
problems to solve in a full coverage 
receiver of this type is the question as 
to what coils to use. Fortunately, Aegis 
Pty. Ltd., of Melbourne, came up with 
a novel idea and which appeared to be 
worth investigating. 

Basically, the idea is what could be 
called “instant short-wave coils.” Three 
different sizes of coils are ready wound. 
The start of each winding is soldered 
to its terminating lug. More than enough 
turns are wound on the former and the 
two finishes are loosely terminated on 
the appropriate lugs. The idea is to wind 
off the turns which are not needed and 
then terminate the ends. 

These basic coils can be modified so 
that ^thev become an “aerial” coil, an 
“RF” coil, or an “oscillator” coil, 
according to the need at hand. The three 
sizes of coils have a graduated number 
of turns. This permits the use of the 
right basic coil for the frequency range 
to be covered and makes it possible to 
provide suitable coils for all functions 
that will cover from about 1.5MHz to 
30MHz. 

Physically, the coil assembly consists 
of several parts: (1) An inner tube, 
which is in fact a 7mm former, with a 
tuning slug, with a spire clip at one 
end for mounting to th e chassis; (2) An 
outer polystyrene former, iin diameter 
and 1 in long, which has the actual coils 
wound on it; (3) A collar, with four 
lugs for terminations, fitted to on e end 
of the coil former. This collar, in turn, 
is a push fit over the inner tube, result¬ 
ing in a neat assembly. In the August 
issue of the magazine is an article which 
deals at some length with these coils 
and their application. 

The coil switching involves the use 
of three switch banks. The bank at 
each end of the assembly is a 2-pole, 
4-position, with a common shorting 
plate. The centre bank is a 2-pole, 4- 
position, without shorting plate. The 
bank nearest the clicker plate switches 
the primary and secondary of the aerial 
coils. The bank at the other end 
switches the primary and secondary of 
the oscillator coils. One pole at the 
centre bank is used as an auxiliary 
switch for the grid circuit of the aerial, 
coil. The other pole switches the sec- 


m ,FT3 i 


jBSt* AERIAL V ®i EARTH 

jn 

This coded picture of the top of the chassis shows clearly the location of 
all the major above-chassis components. A good idea of the dial con¬ 
struction may also be obtained . 


ond conversion oscillator as required. A 
germanium diode, OA91 or similar, is 
used for the actual switching function. 
This avoids running long RF leads 
which were found to be responsible for 
numerous spurious responses. Res¬ 
ponses due to this cause have been 
entirely eliminated. 

The shorting plates are necessary to 
avoid coupling between coils, and de¬ 
gradation of performance. The short¬ 
ing plate for the aerial coils is connect¬ 
ed to earth, but the plate for the oscil¬ 
lator coils must be left floating, other¬ 
wise the oscillator HT supply would be 
shorted to earth. The auxiliary switch¬ 
ing in the signal grid circuit is needed 
because capacitors are introduced in 
series with the tuning capacitor on the 


short-wave bands to limit the coverage 
of each range. 

Small capacitors of 3.3 and 4.7pF 
are used on all ranges except the highest 
frequency range. These are needed to 
give the right amount of oscillator in¬ 
jection. There is sufficient injection on 
the highest frequency range, via stray 
capacitance. 

The pentode section of the 6BL8 is 
operated in a conventional manner as a 
mixer. It is a highly efficient mixer 
and is less noisy than the more con¬ 
ventional pentagrid mixers. This is im¬ 
portant to us, as we are not using an 
RF stage. 

The IF amplifiers are relatvely con¬ 
ventional. However, some points are 
worth noting. The second stage, which 


HEGIS 

R.F. and PEAKING 
CHOKES 

Available from all good radio parts stores 

Our range of R.F. and Peaking 
Chokes is so wide that it covers 
mos * applications. 

mEISSS Available from all good radio 
parts stores. Write for details. 

\ AEGIS PTY. LTD., 

COMMUNICATIONS 347 D are b,* n Rd., Thornbury, Vic. 3071 
V/ 49-1017. P.a. Box 49, Thornbury, Vie. 
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ai an iMPossn ibh price! 


Duncan Electronics now offers for the first time in th< 
history of the potentiometer industry a PRECISION 
TEN-TURN WIREWOUND pot for less than $6.00. Ir 
fact, the new Model 3253 “PIXIEPOT” potentiomete 
is yours for as low as $4.27 each in production quanti 
ties and only $6.40 each for 1-24 units 
Outstanding “PIXIEPOT” potentiometer features: 

• Length: ONLY y A " 

• Diameter: %" 

• Linearity: ±0.25% 

• Resistance Range: 100 ohms to 100K ohms 
° Power Rating: 2 watts @ 20°C 

• Temperature Range: —25°C to +85°C 

• Resolution: Better than any precision pot 
twice its size. 

The Model 3253 “PIXIEPOT” potentiometer incorpor 
ates all of the fine engineering workmanship you’v< 
come to expect from other Duncan products. Only ou 
new, unique production techniques enable us to brinj 
this potentiometer to you at these unheard of prices. 

And if you need your “PIXIEPOT” potentiometers in ; 
hurry, we guarantee they’ll be on an airplane out o 
Los Angeles within 24 hours after receipt of your order 

How can a “PIXIEPOT potentiometer help you? 

Call or write your Duncan representative ( RUTHERFOR! 
ELECTRONICS). He will personally deliver to you, FREE, ; 
1 K “PIXIEPOT” potentiometer for your evaluation it 
exchange for the filled out certificate. 


This certificate redeemable for one IK 

(TYPE OR PRINT) 

MY APPLICATION IS 

“PIXIEPOT” 


NAME 

COMPANY 

TITLE 


ADDRFSS 

DIVISION 


CITY 

STATE 

ZIP. 

This offer expires December 1, 1967 

RUTHERFORD ELECTRONICS PTY. LTD,.;. 



833 DONCASTER RD., DONCASTER, VICTORIA, 3108 
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The disposition of the coils, trimmers and switch can be 
seen with relation to each other . The aerial coils are nearest 
the front skirt, with the oscillator coils near the centre. The 
highest frequency coils are to the right of the switch, with 
the next range on the other side. Keep all leads around the 
IF transformers and valves as short as possible. 


This type of gain control was used 
in the Deltahet receiver and it is very 
effective, particularly when an S-meter 
is used. It is possible to introduce a 
certain amount of manual control on a 
signal, without affecting the S-meter 
reading. 


is the one used from the beginning of 
the series, has had its cathode resistor 
changed from 22 ohms to 100 ohms. In 
common with earlier practice, the new 
resistor is not bypassed. The added 
stage has a 47 ohm resistor, which is 
also not bypassed, in the cathode cir¬ 
cuit. These values, along with some 
extra bias fed into the AGC line, give 
the required amount of bias for the 
two 6EH7 valves. 

Two pairs of back-to-back IF trans¬ 
formers are also used in the IF strip. 
These, along with the other IF trans¬ 
formers, give a high degree of selec¬ 
tivity. Coupling between the back-to- 
back units is b.y a IK resistor. This 
is a simple and foolproof method of 
coupling and makes alignment by the 
peak method very easy. If you have 
already built up one of the smaller ver¬ 
sions of this receiver, then it is im¬ 
portant that you remove the small piece 
of wire connected to pin 7 of the 
6EH7 and used to give some positive 
feedback. Contrariwise, each of the 
6EH7 valves is neutralised with a 4.7 
pF capacitor. 

IF signal is taken from the plate of 
the second 6EH7 and rectified for AGC. 
Taking the signal from the plate, rather 
than from the grid connection of the 
following IF transformer, gives a super¬ 
ior AGC characteristic. 

The AGC voltage to the mixer grid 
is “gated” through a BA100 silicon 
diode. This is necessary to prevent any 


negative voltage, which appears on the 
mixer grid as a result of oscillator in¬ 
jection, from being fed back into the 
AGC line. 

The AGC load resistor is taken to 
the rotor of the IF gain control. One 
end of this control is taken to the -20 
volts from the power supply. The other 
end of the gain control is connected to 
earth, via a 1.5K resistor. At the junc¬ 
tion of this resistor and the gain control 
is about -2.5 volts. With the control at 
maximum and the rotor at this end, this 
minimum voltage is fed into the AGC 
line as bias for the mixer and the IF 
amplifier. Moving the rotor of the IF 
gain control toward the other end feeds 
a higher negative voltage into the AGC 
line. 

SHORT WAVE COIL TERMINATIONS 

VIEWED FROM ABOVE 


(FINISH) 


SEC 



(START) 


(START) 2^ v | (FINISH) 
PRIM. 

This diagram of the coil termina¬ 
tions should be carefully fol¬ 
lowed in relation to the circuit . 
This applies particularly to the 
oscillator coils. 


This facility is particularly useful 
when receiving Morse Code or SSB sig¬ 
nals. The RF gain control can be re¬ 
duced by an amount such that the S- 
meter is not advanced beyond the point 
of minimum fading of the signal. This 
means that the AGC system is still in 
control, but the maximum sensitivity of 
the receiver is limited by the control set¬ 
ting. As a result, during pauses in trans- 
mission, the background noise will not 
rise to the full level. This makes listen¬ 
ing under noisy conditions much more 
pleasant. 

The power transformer which we used 
is an A and R, type 2062. This is rated 
at 80mA and has secondary voltage taps 
at 115 and 105 volts. We used the 105- 
volt tap, which gives the voltages as 
shown on the circuit. 

The two 50uF voltage doubler capaci¬ 
tors which we used are only rated at 
150 volts working. Using the 105 volt 
tap on the transformer, these capacitors 
are run just inside their ratings and the 
rating is quite in order. 

An alternative is the Ferguson type 
PVD100. The secondary voltages on 
this transformer are 120, 110 and 100. 
Either the 100 volt or the 110 volt taps 
may be used. A word of caution is 
needed if you select the 110 volt tap. 
This will result in a voltage across the 
50uF voltage double capacitors which 
exceeds 150 volts. Capacitors of a 
higher voltage rating, such as 200 volts 
working will be required. 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE - 60-1442 

Vt We have everything for the Radio Hobbyist ★ 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 



Specifications: 

DC Volt: 0-3. 
0-23. 0-30, 

0-230, 0-300, 
0-2,300. 

AC Volt: 0-10, 
0-30. 0-100, 

0-300, 0-1,000 
DC Current: 
0-50. Mlcro- 
empi res. 
0-23, 0-230 

Milliimperes. 

R e tilt ance: 
0-60K Ohms. 
Me®- 


0 - 01 - 

(at 

volt 


0-6 
ohms. 
Capacity: 

0.3mfd 
AC 5 
O.OOOl-.Olmfd 
at AC 230 
Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-300, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3V4in x 4V*in x lViin. 

Complete with internal battery, testing leads 
and prods. 

PRICE $11.95 

Including Sales Tax 

Plus Postage, 33c. 


Capacitor Substitution Box, 1,000 

VW. $5.50 

Resistor Substitution Box, 1 Watt. 
Plus Post, 20c.$5.00 

TRANSISTOR AERIALS 

4in extends to 27in.$1.60 

5in extends to 39in.$1.70 

6in extends to 43in.$1.40 

6in extends to 32in.$1.00 

6in extends to 28in.$1.20 

7in extends to 39in .. .. *\ $1.60 

9in extends to 39in.$1.40 

lOin extends to 39in. 95c 

Plus Postage, 15c. 

CRYSTAL SET BUILDERS 

Coils. 65c 

Diodes .. .. 35c 

Headphones.$2.50 

Tuning Conds .$2.00 

Terms.Ea. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 

2iin spools. 30c 

Sin spools. 35c 

5in spools. 40c 

7in spools. 50c 

2iin x 100ft tape. 45c 

2Iin x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5*in x 850ft LP Tape.$1.50 

5*in x 1,200ft tape.$2.50 

7in x 1,800ft tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes .... 90c 

Plus Postage. 

KEW METERS 

MR-2P 0-1 m/A.$3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 

MR-2P 0-20v. D.C.$4.00 

All meters in white plastic case. 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
204mm.Ea. $2.33 

Y700 Cartridge. Mon LP/78 $2.00 

PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 
204mm.Ea $3.65 

Y200 Cartridge. ST. LP/78 . . $2.90 

PU-54 Pick-up LP/45 only. 
Length 1.25mm .. .. Ea. $2.10 

Y400 Cartridge. LP/45 .... $1.20 

Sapphire Replacement Styli 
Each. 30c 


5K 


SUB MINIATURE 

I.F. TRANS, 7 x 7mm 
In sets of 3. 

$2.30 per set. 

OSC. COILS, 7 x 7mm 
To match I.F. Trans. 

75c each. 

SUB-MIN POTS, w/switch. 65c. 


CO-AX MIC. CABLE 
Grey P.V.C. Cover. 

15c yd $14.50 100yds. 

STANDARD THIN MIC. CABLE 

Grey P.V.C. Cover. 

10c yd, $9.00 100 yds. 

4c SHIELDED P/U FLEX 

P.V.C. Covered, 25c per yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal. 50- 7K. 35 x 25 x 8 mm. -57DB.$1.10 ea. 

Mc-7 Crystal, 100- 7K. 39 mm Round x 11 mm. -56 DB. .. $1.00 ea. 

MC-8 Crystal, 50- 8K, 48 mm Round x 17 mm. -50 DB. $1.80 ea, 
MC-9 Crystal 50- 8K. 25 mm Round x 9 mm. -68 DB. .. $1.80 ea. 

MC-33 Crystal 50-10K, 33 mm Round x 9 mm. -60 DB. .. $1.25 ea. 

MD-5 Dynamic. 100-15K. 33 mm. Round x 14 mm. -55 DB .. $1.80 ea. 

TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece with 3.5mm 

Plug. 75c 

Crystal Earpiece with 2.5mm 

Plug. 75c 

Crystal Earpiece with 3.5mm 

Plug .35c 

Jacks, 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 
Pair. 50c 


Metal Co-axial Plugs and line 

Sockets. Pr 

“Din” and “Hirschmann," 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 
P.M.G. type Plugs from .. .. 
P.M.G. type Jacks from .. .. 


65c 


55c 

35c 


P.M.G. Line Jacks from.55c 


307 ELIZABETH STREET, MELBOURNE 
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The filter choke specified is capable 
of a higher current than necessary. This 
is a small unit and is readily available. 
We have brought the heater and HT 
supply to a miniature 4-pin socket on 
the rear skirt of the chassis. This may 
be used for ancillary equipment, such as 
a converter. The 24uF electrolytic capa- 
tor on the output of the filter has been 
removed and it has been replaced with 
a lOOuF. Extra filtering is needed for 
the reception of Morse Code and SSB 
signals. 

Now for the mechanical details. The 
pictures show how the unit is construc¬ 
ted. The chassis measures 12in x 9in x 
2in, with a front panel 13 in x 7in. 

The most vital part of the layout con¬ 
cerns the coils and the switch in relation 
to each other and to other closely asso¬ 
ciated components. Cramping has been 
avoided and there should be no diffi¬ 
culty in duplicating the original. 

The wave-change switch is mounted 
on a special bracket and it is fixed to 
the chassis with the same two screws 
which fix the front foot of the tuning 
capacitor. With this arrangement the 
hole in the bracket for the switch bush 
is off centre with respect to the bracket. 

One vital part of the “mechanics” is 
the dial. We have adopted the same 
approach as for the SSB Transmitter. 
The main difference between the two 
dials is that this one is somewhat 
larger. 

The basic movement is the planetary 
dual radio unit, made by Jackson Bros., 
and distributed in Australia by Messrs. 
Watkin Wynne. A backing plate, 6 
5/16in x 3$in, was made from 16- 
gauge aluminium sheet. 

The dial scale is the same size as 
the backing plate and we used a piece 
of formica board, one face finished in 


PARTS LIST 
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GRID- 

EARTH- 
B+ - 

PLATE - 


! 

3/16" 


T 


Winding details for the 4MHz 
IF transformer . Make sure that 
the windings are spaced and ter¬ 
minated as shown in this diagram. 

matt white. All lines are drawn in, 
using drawing instruments and Indian 
ink. Photographic reproductions of the 
scale will be available through the In¬ 
formation Service, at 50c each. The al¬ 
ternative is to do the whole job your¬ 
self, along with the calibration, which 
will be discussed later. “ 

Please note that the scale for the 
double conversion receiver is not the 
same as for the single conversion unit. 
Do not forget to specify which one 
you need when ordering. Obviously, 
when the single conversion receiver is 


1 Chassis , 12in x 9in by 2in. 

1 Front Panel, 13in x 7in. 

I Cabinet to suit (if required). 

1 Dual-ratio dial movement (see 
text for details). 

1 Switch 2 wafers 2-pole 4-position 
with shorting plates, 1 wafer 2- 
pole 4-position. 

1 Switch 3-pole 2-position. 

1 Meter 500uA 250 ohms type No. 
A-304. 

1 Variable capacitor 20pF for BFO. 

1 Variable capacitor, 2-gang 10- 
415pF. 

1 Power transformer, 105-110V 

80mA, 6.3V 2.35A. 

1 Speaker transformer 7K to voice 
coil. 

1 Filter choke, 6H 100mA. 

1 Coil, broadcast aerial. 

1 Coil broadcast oscillator. 

1 Coil, 1.6-5MHz aerial (see text). 

1 Coil, 1.6-5 MHz oscillator (see 
text). 

1 Coil, 5-14MHz aerial (see text). 

1 Coil 5-14MHz oscillator (see 
text). 

1 Coil, 14-30MHz aerial (see text). 

1 Coil, 14-30MHz oscillator (see 
text). 

6 IF transformers, 455KHz. 

1 IF transformer, 4MHz. 

1 Oscillator coil, 4 455MHz. 

1 BFO with 455KHz, for 6BE6. 

4 Valve sockets, 9-pin. 

2 Valve sockets, 7-pin (with shield). 

2 Valves, 6BE6. 

1 Valve, 6BL8. 

2 Valves, 6EH7. 

1 Valve, 6GW8. 

1 Socket, 2-pin miniature. 

1 Socket, 4-pin miniature. 

2 Terminals, one red, one black. 

1 Potentiometer, 500K log. 

/ Potentiometer, 10K lin. 

1 Potentiometer IK lin. 

2 Diodes, EM404-10, OA210, 

IN3194. 

3 Diodes, BA100. 

2 Diodes, OA91, IN60A. 

1 8-tag strip, with two mounting 
feet. 

2 7-tag strips, with two mounting 
feet. 

2 5-tag strips. 3 4-tag strips. 


4 3-tag strips. 

7 Knobs. 


1 2-tag strip. 


RESISTORS. 

(\W unless specified) 


2 

15 ohms. 

1 

33K. 

1 

47 ohms. 

4 

33 K 1W. 

2 

100 ohms. 

7 

47K. 

1 

180 ohms 1W. 

1 

47 K 1W. 

1 

270 ohms. 

1 

56K. 

1 

270 ohms 2W. 

2 

100K. 

2 

IK. 

1 

100K 1W. 

2 

1.5K. 

1 

220K. 

3 

2.2K 

2 

270K. 

2 

2.7K. 

1 

470K. 

1 

3.9K. 

1 

820K. 

2 

10K. 

4 

1M. 

1 

27K. 

1 

2.2M. 


CAPACITORS. 

2 3.3pF NPO ceramic. 

3 4.7pF NPO ceramic. 

7 lOpF NPO ceramic. 

1 18pF NPO ceramic. 

1 82pF plastic. 

8 lOOpF plastic. 

1 150pF plastic . 

2 180pF plastic. 

1 220pF plastic. 

2 330pF plastic. 

1 425pF mica padder. 

1 470pF plastic. 

2 .OOluF 160V plastic. 

2 .OOluF 400V plastic. 

1 .0012uF 160V plastic. 

1 .0047uF 400V plastic. 

5 .OluF 160 V plastic. 

2 .OluF 400V plastic. 

4 .OluF 400V ceramic. 

2 .047uF 160V plastic. 

4 .047uF 400V plastic. 

2 0.1 uF 400V plastic. 

1 5uF 3VW electro. 

1 4uF 300VW electro. 

1 8uF 300 VW electro. 

1 lOuF 12VW electro. 

1 lOOuF 300VW electro. 

2 50uF 200VW electros. 

1 lOOuF 20VW electro. 

SUNDRIES 

Power flex and plug, cable clamp, 
solder lugs, hookup wire, shielded 
cable, screws, nuts, solder, rubber 
grommets, etc. 
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changed to double conversion, a new 
dial scale will be required. 

An escutcheon adds an appropriate 
finishing touch to the assembly and we 
made one up from another piece of 16- 
gauge aluminium. The outside dimen¬ 
sions are the same as the backing plate. 
The inside dimensions are 5 11/16 x 
3 l/8in. These latter dimensions cor¬ 
respond with the cutout in the front 
panel, with four mounting holes also 
corresponding with holes in the front 
panel and backing plate. The escut¬ 
cheon was given a coat of glossy black 
enamel. 

So much for the dial assembly, ex¬ 
cept for the pointer. We got to work 
and made one out of a piece of 16- 
gauge copper wire. This is how we did 
it. 

Take a piece of tinned copper wire, 
about 2Hn long. This is hammered flat, 
leaving about i\n still round at one 
end. This process calls for a little time 
and patience. A hammer with a good 
smooth face and a hard, flat surface, 
such as part of a vyce, are the tools 


to begin with. Keep hammering, not 
too hard, until a reasonably flat surface 
is obtained on one side. Then turn 
the wire over and proceed to treat it in 
the same way. Do not worry overmuch 
if the flattened wire assumes the shape 
of a banana. This can be straightened 
as the job proceeds. 

Having done what could reasonably 
be considered as a good job up to this 
point, there will be undulations due to 
uneven hammering. These are removed 
by carefully filing both flat faces. As 
this proceeds, careful inspection will 
dictate what should be done to make 
the finishing touches. When you are 
satisfied and the pointer is straight once 
again, solder the round end to a small 
solder lug and then give the pointer a 
coat of black paint. The hole in the 
lug is used to fix the pointer to the 
movement with one of the two screws 
supplied. 

Although we did not fit a sheet of 
perspex over the dial, some builders 
may prefer to do so. A piece may be 
cut to the same outside dimensions as 
the escutcheon. The perspex may then 
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ONTACT-RS 

egreaser 

Meaner 


DuPont Co 

ressiy 


'Od trademark of the I 

‘Ctured Expi 


F*ty Limited. 

Melbourne, Adelaide, Br,s ^ 

Subsidiary Company , 
Pr itchard Pty, Ltd. ( pert 





''Freon 77 —FF. Degreaser cleans delicate 
circuitry quickly and safely. Since it affects 
only grease and oil it is safe for use on all 
materials of construction, such as epoxies, 
phenolics, silicones, nylons, polyesters, surface 
coatings and varnishes, rubber, paper and 
metals. As a spray. It provides a constant 
source of fresh solvent—preventing the con¬ 
tamination so often a problem with dipping 
and bath cleaning techniques. 

7/ Freon 7/ «—TF. Offers a unique combination of 
high oil solvency with a pronounced washing 
action due to a low surface tension (19.0 
dynes/cm @ 77°F.) and the flushing charac¬ 
ter inherent in the aerosol spray. 

"Freon 77 — \ F. Spray is completely volatile—it 
evaporates fast (boiling point 117.6°F.) and 
clean, leaving no residue. Non-conductive, 
"Freon"—TF can be used even on running 
equipment without fear of fire or shorting. 
Completely displaces water from electrical 
equipment making it immediately operational. 

Advantages 

• A Cleaning agent which restores electrical 
or mechanical continuity on all types of 
contacts. 

• Removes dirt—oil—grease—oxidation and 
operating erosion dust. 

• Does not attack plastic, rubber, paints or 
metal. 

• Leaves no residue (maximum nonvolatile 
residue of 2 ppm by weight). 

• Non-explosive and nonflammable, "Freon" 
cleaning agents are relatively nontoxic 
having a TLV rating of 1000 ppm—the 
highest available. 

Especially recommended for: 

• Relays 

• Distributors 

• Distribution panels 

• Switch boards and switching devices 

• Cam operated equipment 

• Tuners 

In these industries: 

Automotive Power Television & Radio 

Electrical Transportation Laboratories 

Electronics Office Equipment Field Service 

Aerospace Telephone Model Making 

Distributed by 

F. G. LOVELOCK PTY. LIMITED 
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be interposed between the escutcheon 
and the front panel. 

Assembly of the dial unit, is quite 
simple but it is desirable to do it in 
a logical sequence. The movement is 
fixed to the back plate with two screws 
through the holes adjacent to the 13/16 
in hole. The lugs of the movement 
have to be spaced behind the back 
plate by about 9/16in. Suitable brass 
spacers can be used but this is not really 
necesary. We simply used brass screws, 
iin long. Six nuts are then used to 
give the right amount of spacing. This 
method has the advantage in that fine 
adjustment can be made to the spacing. 

The backing plate is immediately be¬ 
hind the scale and the distance between 
the scale face and the back of the panel 
will need to be between. l/8in and 3/16 
in, according to space desired between 
the pointer and scale. One nut used as 
a spacer may be just insufficient and 
two nuts may give too much spacing. A 
combination of one nut and one or 
more washers will give the desired 
spacing. 

Push the four screws through the 
corners of the escutcheon and include 
the perspex if used. The screws are 
then passed through the corresponding 
holes in the front panel. Run a nut 
(with the washers) on to each screw. 
The nuts should not be tightened at 
this stage. Offer the back plate assembly 
over the four screws and tighten the 
nuts. Four more nuts behind the back 
plate hold the complete dial in place. 
Screw the pointer to the movement. 


COIL INFORMATION 
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1.6-5.0MHz. Use Aegis type No. RFT2. 

Aerial: Prim. Remove 30 turns. This leaves 10 turns. 

Sec. Remove 18 turns. This leaves 62 turns. 

Osc.: Prim. Remove 32 turns. This leaves 8 turns. 

Sec. Remove 25 turns. This leaves 55 turns. 

5.0-14.0MHz. Use Aegis type No. RFT5. 

Aerial: Prim. Remove 7 turns. This leaves 5 turns. 

Sec. Remove 2 turns . This leaves 22 turns. 

Osc.: Prim. Remove 9 turns. This leaves 3 turns. 

Sec. Remove 9 turns. This leaves 15 turns. 

14.0-30.0MHz. Use Aegis type No. RFT10. 

Aerial: Prim. Remove 5 turns. This leaves 2 turns. 

Sec. Remove 4 turns. This leaves 10 turns. 

Osc.: Same as for aerial coil. 

4MHz IF Transformer: Primary & secondary , 40 turns of 29 B&S 
enamel, on 7mM former with can. Spacing 
3/ 16in between windings, with 180pF shunt 
capacitors. Grade 900 slugs. 

4.455MHz Osc. Coil: 23 turns, tapped at 5 turns from bottom , 29 
B&S enamel, on 7mM former with can. Shunt 
with 330pF capacitor. Grade 900 slug. 
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The dial which results is one which 
is capable of smooth and fine control 
over tuning. This can be even improved 
upon by the simple expedient of using 
a very large knob, which helps the ver¬ 
nier action. 

Before proceeding with the general 
assembly, it would be a good idea to 
get the short-wave aerial and oscillator 
coils ready. We will assume that you 
have two each of the Aegis types RFT2, 
RFT5 and RFT10. All the information 
needed is given in the coil table. 

The process is quite easy but just 
a few pointers may be helpful. When 
removing turns, particularly with the 
fine wire, care should be taken to do it 
gently, to avoid breaking the wire. When 
the requisite number of turns have been 
removed, cut off the excess wire and 
terminate the end by soldering to the 
appropriate lug. In most cases, there will 
be sufficient sealing compound on the 
windings to hold the wire in place. 
In the case of the RFT10 coils, it is 
w'ise to put a dab of cellulose or other 
adhesive on the coil, to prevent 
unwinding and general movement of the 
turns. A diagram shows the termina¬ 
tions, which are numbered, and this 
correlates with the circuit diagram. 

We understand that Aegis Pty. Ltd. 
and possibly other manufacturers will 
be making a 4MHz IF transformer and 
4.455MHz oscillator coil available. For 
builders who wish to make their own, 


details are given in the table of coil 
information. 

By tackling the assembly in some logi¬ 
cal order, the job is made easier and 
quicker. The valve socket should be 
orientated with the gap pointing in the 


This small picture of the 
dial scale is different from 
the one for the three valve 
receiver. This applies to the 
two top frequency ranges. 
The two lower ranges remain 
the same. 


direction as shown in the underneath 
picture. 

Mount the tuning gang, together with 
the switch bracket. Then follow the 
broadcast aerial and oscillator coils, 
BFO coil and the IF transformers. Fit 
the two sockets and two terminals to the 
back skirt of the chassis. Mount the 


power transformer, output transformer 
and filter choke. 

The short-wave coils are about all that 
are left at this stage. They should be 
carefully placed in the positions as in¬ 
dicated in the picture and with due re¬ 
gard to short leads. The coils are held 
to the chassis with spire clips; if the 
metal is too thick to take them, it may 
be necessary to countersink the holes 
slightly at the top of the chassis. The 
countersink should only be deep enough 
to allow the clip to spring into place. 

The components should now be 
mounted on the front panel, the controls 
being used to fix the panel to the 
chassis. 

The job of wiring is tackled in the 
usual way. Terminate the flying leads 
from the transformers and the filter 
choke. You will notice, in the picture of 
the under-chassis wiring, that there is a 
“coil” underneath the power transformer. 
This is an unused tap on the transfor¬ 
mer secondary. The bared end was cut 
off and the wire coiled up and placed 
so as not to allow any short circuit. 

Run the heater wiring to the six valve 


BURGLAR ALARM 
EQUIPMENT 

CONTROL RELAYS, WEATHERPROOF HEAVY DUTY BELLS, DRY 
REED SWITCHES AND MANY OTHER TYPES OF CONTACTS 

ALL EX STOCK 

METROPOLITAN MANUFACTURING PTY. LTD. 
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Fidelity Turntables 


MODEL TD 124 
SERIES II 


THORENS 


For years the Thorcns Model TD124 has been considered the classical design 
and standard for turntables. Never before has any component had so fine a 
reputation. With Scries II, there have been design and engineering changes in 
the unit with introduction of a new styling, even improved performance while 
still maintaining the classic conception. The TD124 Scries II is available separ¬ 
ately or with the TPM arm. 

Some of this model's many features . . 

• Extraordinary speed regularity: 
wow and flutter content 0.1 per 
cent peak to peak. 

• Four pole induction motor, dynami¬ 
cally balanced to highest standards, 
with extra compliant rubber-belt 
drive. New damped suspension. 

Low speed, very large diameter 
stepped pulley (not on the rotor 
spindle!) and idler wheel with dis¬ 
engagement in the Off position. 

• Exclusive Thorcns clutch assembly 
with double turntable platter (alum¬ 
inium and stabilised cast iron. 111b 
weight) for fast stop and start and 
full protection of the drive system. 

• Diecast aluminium unit plate, fin¬ 
ished in a scratchproof grey enamel. 

A different approach to 
Top Performance 

THORfNJ 

TD 150 Series 

The TD 150 features 2 speeds (33-1/3 and 45 r.p.m.). Low speed double 
synchronous motor with unique belt drive system for completely silent operation. 
TP 13 Professional Pick-up Arm incorporates lightweight low-mass plug-in shell 
with patented lateral and horizontal adjustment for optimum tracking position 
and many other features. The TD 150 is available separately or with the TP 
13 arm as an integral unit. 

Some of these models’ many features 
include: Excellent speed regularity: 


• Built-in level bubble and levelling 
controls. 

• Dimensions: 15Jin x 121 in. 

• Weight: 221b. 

3in clearance below top of 
mounting board. 

4in clearance above top of mount¬ 
ing board. 

SUGGESTED LIST PRICE FOR THE 
FOLLOWING: 

TD124/11.$189.00 

TP14 Pick-up Arm. $62.50 

TD124-3012 SME Plastic mtg. 

board. $7.87 

TD124-3009 SME Plastic 
board at. $5.80 


Very reduced overall height: Dimen¬ 
sions: 15Jin x 12iin x 5in. Weight: 
151b. • 

Suggested List Price 

TD 150 $103.00 

TD 150A $124.60 


Distributed throughout Australia bj 

Audio Engineers PT 

342 KENT STREET, SYDNEY — 29-6731 


sockets and the outlet socket on the 
back skirt of the chassis. We only 
earthed one side of the supply at one 
point, the earth connection being at the 
outlet socket. If you do not wire in this 
socket, the supply could be earthed at 
the 6GW8 valve socket. 

Wire up the power supply, audio am¬ 
plifier, detector, IF amplifiers, and sec¬ 
ond converter and BFO, in that order. 
The usual care should be taken to keep 
leads short and make the wiring gen¬ 
erally neat. Be careful not to overheat 
any of the components while soldering. 
Liberal use can be made of solder lugs, 
at strategic points for earth connec¬ 
tions. They may also be used as clamps 
to hold down some of the wiring and so 
add to the neat appearance. 

Before proceeding with the coil and 
switch wiring, finish off as much of the 
wiring around the 6BL8 socket as pos¬ 
sible. The wiring around the switch 
should not be rushed. It should be care¬ 
fully studied so that wires and com¬ 
ponents are placed in logical order. It 
can be most annoying to find that you 
have to remove some of your good 
work to fit something that has been 
forgotten. 

The plate lead from pin 5 of the 
6BE6, to the IF transformer, must be 
run in shielded lead, preferably earthed 
at both ends. Leads to and from the 
AF gain control, as well as the input 
and output of the product- detector, are 
also run in the same type of shielded 
lead. Although we did not mention it 
in previous articles, it is also wise to use 
shielded lead from the aerial terminal 
to the switch. 

We provided earth points for the 
broadcast band components on lugs 
under the aerial and oscillator coil 
mounting screws. Earth points for the 
1.6-5MHz components are to lugs under 
the 6BL8 socket screws. Lugs for the 
5.0-14MHz components are those under 
the adjacent nuts for the tuning gang. 
Finally, the lugs under the other two 
nuts holding the tuning gang, are used 
for the earth points of the 14-30MHz 
range of components. 

The trimmers for all the coils are of 
the Philips concentric type. These should 
be mounted as firmly as possible in all 
cases, especially those on the oscillator 
coils. We connected ours directly to 
the respective coils, running stout tinned 
copper wire to the earth lug where 
necessary. 

Having completed the wiring, make a 
thorough check and be sure that there 
are no errors. The usual check for 
short circuits on the HT line should also 
be made. Having satisfied yourself that 
all is in order, switch on and, assuming 
that there are no signs of distress, it is 
a good idea to make some voltage 
checks. The important voltages are 
given on the circuit diagram. 

Assuming that all is well, we can 
proceed with the alignment but first we 
must set the zero on the S-meter. With¬ 
out any aerial connected and with the 
RF gain control at maximum, adjust 
the S-meter zero potentiometer. Now 
close the tuning gang fully and set the 
dial pointer so that it is on the hori¬ 
zontal line of the dial. Set the band 
switch to “broadcast.” Inject 455KHz 
from a signal generator into the grid 
(pin 2) of the second 6EH7. Adjust the 
slug of the secondary of the last IF 
transformer for maximum response. This 
can be done by ear or more accurately 
if an output meter is available. 
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THE VITAL POINT IN PRECISION SOLDERING 

No more guesswork ... the correct size, the correct 
temperature for every job. 


See the range of Adcola “M" Series Solder Tools illustrated in Electronics Aust. 
October. 67, edition or write for illustrated brochure to: 


ADCOLA PRODUCTS PTY. LIMITED, 12 Churchill St., Mont Albert, Vic. 88-4351 
N.S.W.: H. Rowe & Co. Pty. Ltd., Punchbowl Road, Lakemba. 7S0-0333 

Queensland: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. 2-055S 

F. R. Mayfield Pty. Ltd., 11 Halifax St.. Adelaide, S.A. 8-4131 

W. Australia: Everett Agency Pty. Ltd.. 17 Northwood St., West Leederville. 6007. 

_ Phone 84137 


As we now have an S-meter in circuit, 
we can make good use of this for the 
rest of the alignment procedure. The 
output of the generator should be set so 
that the meter is registering about mid¬ 
scale. Now adjust the slug in the pri¬ 
mary of the last IF transformer for 
maximum S-meter response. 

Now move the generator to pin 2 of 
the first 6EH7 and adjust the following 
two back-to-back IF transformers. Move 
the generator to pin 7 of the 6BE6 and 
adjust the first pair of back-to-back IF 
transformers. Finally, move the genera¬ 
tor to pin 2 of the 6BL8 and adjust the 
first 455KHz IF transformer. 

Set the band switch to 5-14MHz. In¬ 
ject 4HMz from the generator. Adjust 
the slug in the 6BE6 oscillator coil for 
maximum response. Now adjust the 
two slugs in the 4MHz IF transformer 
for maximum respqnse. Select “broad¬ 
cast” on the band switch again. 

Now set the dial pointer to 600KHz 
and inject a signal from the generator 
into the aerial terminal, at this fre¬ 
quency. Adjust the slug in the oscilla¬ 
tor coil for maximum response; then 
adjust the aerial coil slug for maximum. 
Now set the dial pointer to, say, 1400 
KHz. Feed a signal in from the gen¬ 
erator at this frequency. Adjust the 
oscillator coil trimmer for maximum 
response. Repeat for the aerial coil 
trimmer. Go over this procedure again 
at 600KHz and touch up the slugs. 
Then check the trimmers at 1400 KHz 
arid make any adjustment that may be 
needed. 

Switch progressively to each of the 
short-wave bands. Set the dial pointer 
toward the low-and high-frequency ends 
of the bands corresponding approxi¬ 
mately with those already used for the 
broadcast band. Align at these points 
using the same techniques as before. 

Set the 20pF variable capacitor with 
the rotor plates half in mesh. Turn 
the function switch to SSB. With a sig¬ 
nal tuned in accurately on the S-meter, 
adjust the slug in the BFO coil for 
zero beat. This sets the frequency of 
oscillation of the BFO to correspond 
with the centre of the pass band of 
the 455KHz IF strip. By adjusting the 
BFO capacitor toward maximum and 
minimum capacitance, the frequency and 
:he beat note produced, can be chang¬ 
ed by several KHz. 

This completes the alignment and a 
•ew words on how the BFO is used to 
:une in Morse code and SSB signals may 
pe helpful. In the case of Morse code, 
t is normally just a matter of setting 
he BFO to one side or the other of 
'.ero beat, by about lKHz. However, 
f interference is present on one side, it 
nay be possible to tune the BFO to 
he other side and reset the tuning of 
he signal accordingly, so avoiding the 
nterference. The actual frequency of 
he note as set by the BFO is largely 
i matter of choice. 

Tuning SSB signals is not such a 
simple matter. It is conventional* al- 
hough not compulsory, for SSB trans¬ 
missions to radiate LOWER sideband on 
ill frequencies below 9MHz and 
JPPER sideband on all frequencies 
ibove 9MHz. This* means that the 
vanted sideband must be set to pass 
hrough the IF pass-band, with the 
BFO offset to the correct side of the 
)ass-band. For an upper sideband sig- 
lal, the BFO must be set to the low 
requency side of the IF passband. The 
otor plates of the BFO capacitor will 
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"An Introduction to DIGITAL ELECTRONICS" 

In response to the many requests received during and following the 
publication in the magazine of the series of articles “Logic and Counting 
Circuits” (June, 1966 — May, 1967 inclusive), we are happy to announce that 
we are currently engaged in producing a handbook based upon these articles. 

For the new book, the author, Technical Editor Jamieson Rowe, has 
rewritten and expanded the introductory chapters; he has also written a large 
additional section dealing with digital arithmetic and computers. In view of 
this, we are confident that the book will prove of value to anyone seeking 
an easy-to-read introduction to this important new field, and that it will 
accordingly be of interest to engineers, technicians, students and advanced 
amateurs alike. 

We hope to have the book available shortly, under the appropriate title 
“An Introduction to Digital Electronics.” Further details will be published 
in forthcoming issues of the magazine. 

Because of the likely interest in the newly written material dealing with 
digital computers, we are publishing this section in “Electronics Australia” as a 
two-part article. The first of the parts was published last month, while the 
second commences overleaf . . . 
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need to be further meshed from the 
centre position by about 45 degrees. For 
lower sideband reception, the opposite 
would be true. 

The above procedure is correct for 
our new receiver ONLY WHILE WE 
ARE RECEIVING SIGNALS IN THE 
DOUBLE CONVERSION SETTING. 
When receiving signals below 5MHz, the 
receiver is used under single conver¬ 
sion conditions and this inverts the side¬ 
bands of the received signal. Under 
these conditions, signals below 5MHz 
will be received with the BFO capaci¬ 
tor tuned to the low frequency side of 
the IF passband. Even if you are con¬ 
fused by now. a little practice with trial 
and error, will soon put things right. 

This completes the description of the 


“1967 All-Wave Six.” With the sunspot 
activity on the increase, you should be 
able to derive a lot of enjoyment from 
this receiver for the next few years at 
least. As mentioned earlier, we are in¬ 
vestigating the idea of adding a few 
more improvements and we hope to pre¬ 
sent these next month. 

For readers who have built the “1967 
All-Wave Five,” here is a list as a guide 
to making the changes and additions: 

Replace the 24uF electrolytic capaci¬ 
tor on the output of the filter with a 
lOOuF 300VW capacitor. 

Add the S-meter and its components. 

Add the BFO and product detector 
circuits. 

Check the alignment and adjust the 
BFO to frequency as described above, a 
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Continued from last month: 


DIGITAL COMPUTERS 


by Jamieson Rowe 


With the foregoing general description 
as background it should now be possible 
to examine briefly the basic components 
and operation of each of the main com¬ 
puter sections shown in figure 5. The 
discussion will commence with the con¬ 
trol unit, which might well be regarded 
as the “brain” of the machine. 

As we have seen earlier the control 
unit consists partly of a storage register, 
the instruction register, into which each 
instruction is transferred from the mem¬ 
ory unit during a fetch cycle. The in- 

A simple block diagram of a modern instruction. Then, when the “RUN” or struction register usually consists of a 
general-purpose digital computer is “START” signal is given, the control set -of flip-flops whose inputs are con- 
shown in figure 5. As may be seen, it unit is able to enter a fetch cycle and nected to the memory unit via control 
consists of five main sections: the multi- obtain its first instruction from that gates. Transfer of instructions into the 
function arithmetic/logic unit, the con- address. After execution of the instruc- instruction register may be in either 
trol unit, the memory unit or store and tion it will then fetch the next, execute serial or parallel fashion depending upon 
the input and output equipment involved it, and so on. As we shall see shortly, the design of the machine; most modern 
in the transfer of information to and the “next” instruction fetched each time machines employ parallel transfer in the 
from the machine. may be either that in the next consecu- interests of operating speed. 

In brief, the overall operation is as tive address in the memory unit, or an Connected to the instruction register 
follows: The instructions, reference con- instruction elsewhere in the program to elements is the decoding circuitry re- 

stantis and other information (all num- which the control unit has been instructed quired to derive control signals appro- 

bers) which together form the program to “jump”—perhaps as a result of making priate for each of the instructions to 

appropriate for the required task are a specified logical decision. which the machine has been designed 

prepared and encoded on a medium such During execution of <a program, input to respond. Part of the decoding circuitry 
as punch cards, punched paper tape or data enters the system Via the input equip- is concerned with the operation code, 
magnetic tape. The medium is then ment and is directed by the control unit being arranged to produce the master 
loaded into the appropriate input equip- to either the .arithmetic/logic unit or the control signals used in setting up the 
ment and the program information read memory unit. In some machines input element configurations and signal paths 
into the machine and stored in a specified data can be transferred directly to either required in the execution of the instruc* 

"PERIPHERALS" 


group of consecutive addresses in the 
memory unit, under the direction of the 
control unit. The ^hort set of instructions 
used by the control unit in performing 
this task is called the “loader,” and has 
either been wired permanently into the 
machine or stored initially in a small 
portion of the memory unit by means of 
switches on the control panel of the 
machine. 

When the program has been stored in 
the memory unit the machine is ready 
to perform the required task, providing 
the necessary input data is available via 
the input equipment and/or from the 
reference information stored as part of 
the program itself. In simple cases the 
input data may be fed into the memory 
unit along with the program; on the 
other hand complex commercial data 
processing programs may involve input 
data read in at various stages of the 
execution of the program from a variety 
of sources. 

The control unit of a general-purpose 
.digital computer is designed so that, when 
running, it normally performs only two 
main functional cycles; these it performs 
alternately and continuously. The two 



STORED-PROGRAM GENERAL PURPOSE DIGITAL COMPUTER 


cycles are usually termed the fetch and FIG 5 

execute cycles (also called “major . . . , , 

states”). In some modern computers the as desired, while in other machines all tion. ihe remainder of the decoder i: 
control unit can perform other functional irL P u t data is transferred initially to the usually arranged so that its output sig 
cycles in addition to “fetch” and “exe- arithmetic/logic unit, from which it may nals may be used alternatively, depend 
cute,” but in virtually every case these subsequently be transferred to the mem- Jng upon the general operation specifie< 
are the main operating cycles. ory unit as required. by the operation code, either to specif: 

The names of the main operating In performing the required operations further the function executed, or tc 
cycles are almost self-explanatory. Dur^ on the data, the control unit transfers direct the memory unit in selecting a re 
ing the fetch cycle the control unit sends numbers as required from specified quired operand or set of operands, 
control signals to the memory unit to addresses in the memory unit to specified Another major section of the contro 
“fetch” an instruction; it then enters the registers in the arithmetic/logic unit, and unit consists of the circuitry concerns 
“execute” cycle, in which it decodes the vice-versa. Similarly it controls the manii- with generation and distribution of th 
instruction, supplies appropriate control pulation of numbers within the arithme- many pulses used to activate the func 
signals >to the other units in order to tic/lbgic unit, sensing the presence, tions and timing of the complete mach 
execute the specified operation, >and rea- magnitude or sign of register contents ine. These functions are usually per 
dies itself for entry into a further fetch as required. In some machines it may formed by a master “clock” oscillator 
cycle. Normally it Will enter a further also be capable of directly manipulating together with scalers, delay units an< 
fetch cycle and the sequence of cycles numbers stored in certain portions of the other timing elements. Associated wit] 
will repeat itself until either the control memory unit. And finally, when the this circuitry is that which determine 
unit fetches an instruction which signi- appropriate instructions occur, it can whether the machine is running or stop 
fies “HALT” or “PAUSE,” or the se- cause the transfer of data out of the ped, performing the “fetch” cycle or th 
quence ils interrupted externally by the sv9tem via the output equipment—either “execute” cycle, and so on. The latte 
operator or a power failure. from the arithmetic/logic unit, the functions are normally performed by 

To commence execution of a program, memory unit or from either depending small group of flip-flops and logic gates, 
the control unit must be given the upon the machine concerned and the Finally, there is a most important sec 
address in the memory unit of the first requirements of the program. tion of the control unit—that whicl 
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keeps track of the progress of the mach¬ 
ine as it executes the program instruc¬ 
tion by instruction. Basically this section 
consists of a flip-flop register termed the 
program control register or program 
counter, which is usually arranged so 
that its content is used bv the control 
unit to specify the address in the 
memory unit from which the “next” 
instruction is taken during a fetch cycle. 

The program control register must 
contain the address of tihe first instruc¬ 
tion of a program prior to the initiation 
of its execution. Also it is the content 
of this register which is modified by the 
control unit in response to an instruc¬ 
tion signifying a “jump” to an instruc¬ 
tion other than that in the next consecu¬ 
tive memory unit address. To enable the 
contents of the program control register 
to be set up for these purposes, the 
register flip-flops are provided with gated 
inputs connecting both to a set of 
switches on the control console and to 
logic circuitry deriving signals from the 
instruction decoder. 

Internally the flip-flops of the program 
control (register are interconnected as a 
pure-binary “up” counter whose content 
is normally incremented during each 
execute cycle by means of a single pulse 
derived from the puilse distribution cir¬ 
cuitry. This ensures that in the following 
fetch cycle the instruction placed in the 
instruction register will automatically be 
taken from the memory unit address 
next consecutive to that which contains 
the instruction currently being executed. 

The arithmetic/ logic unit consists 
essentially of one or more flip-flop regis¬ 
ters, together With the logic control cir¬ 
cuitry required in the manipulation of 
numbers contained in, or transferred be¬ 
tween these registers. Generally at least 
one of the registers is an accumulator 
register capable of accumulating the re¬ 
sult of a serial or parallel addition of 
numbers. Other registers may be design¬ 
ed for special purposes, such as storage 
of the multiplier number during multi¬ 
plication. 

Usually at least one of the registers 
in the arithmetic/logic unit is a shift 
register capable of shifting Its content 
in either direction. Similarly there is 
normally at least one register whose 
content bits may be complemented, 
either individually or as a whole, and 
at least one whose content may be incre¬ 
mented. All arithmetic registers are 
normally arranged so that they may be 
cleared (reset) when directed by an 
appropriate instruction. 

As we have seen from the general 
outline of computer operation, Dhe func¬ 
tion of the memory unit is to store data 
and instructions in specified memory 
“addresses” from which they may subse¬ 
quently be retrieved. 

At this point it should be empha¬ 
sised that, within a digital computer, 
instructions and data numbers are 
generally identical in form. They 
differ only in terms of the interpreta¬ 
tion placed upon them by the pro¬ 
grammer—who may, in certain cases, 
find it necessiary or convenient to 
arrange that particular numbers are 
used at different stages of the execu¬ 
tion of his program as both data and 
instructions. 

Beoause instructions and data num¬ 
bers are identical in form, it is therefore 
not possible to identify the content of 
an address in the computer memory unit 
as either one or the other. In most 
machines almost any number fed from 
the memory unit to the instruction regis¬ 
ter will act as an effective instruction of 


some sort; conversely any instruction is 
merely a number like any other which 
may potentially be manipulated in the 
arithmetic/logic unit. This fact permits 
great flexibility in the use of a general- 
purpose computer; it also places a re¬ 
sponsibility on the programmer to ensure 
that only numbers intended as instruc¬ 
tions are used as such. 

Before proceeding with a brief dis¬ 
cussion of computer memory units there 
is a small point which should be clarified 
with regard to terminology. It is usual 
in computer parlance to describe any 
significant grouping of bits as a word— 
a general term which includes both 
data numbers and instructions. In some 
machines all words used in the system 
are fixed in length (number of bits) 
while, in others, variable-length words 
may be used either for data numbers, 
instructions, or both. 

A great many types of information 
storage system have been developed and 
are being developed for use in computer 
memory units. Which of these systems 
is used in a particular computer design 
—either singly, or in combination—de¬ 
pends largely uipon the machine con¬ 
cerned and its intended application. 
Small high-speed “scientific” computers 
generally have memory unit require¬ 
ments somewhat different from those of 
machines intended for large data-pro- 
cessing installations, for example. 

There are three main storage system 
parameters used as criteria in the selec¬ 
tion of a system or systems to be em¬ 
ployed in a particular computer design. 
These are the storage capacity, the ac¬ 
cessibility of the stored information and 
the cost. 

Although in theory these parameters 
might be largely independent, in prac¬ 
tice they are highly interdependent. It 
is generally true, for example, that sys¬ 
tems providing the highest storage cap¬ 
acity per dollar provide poor accessibility 
of the stored information, and vice- 
versa. Accordingly where both high stor¬ 
age capacity and high accessibility are 
required it usually becomes necessary 
to employ a number of systems in com¬ 
bination. 

The majority of general-purpose digital 
computers in use at the present time em¬ 
ploy the ferrite core memory system, 


either alone or in combination with other 
systems. The popularity of this system 
stems from the fact that it offers a par¬ 
ticularly attractive capacity/accessibility 
compromise at a reasonable cost. Al¬ 
though other systems currently under 
development may eventually prove more 
attractive than the ferrite core memory 
(i.e., the thin-film, plated wire, integrated 
semiconductor, and superconducting cryo¬ 
genic memory systems) it seems likely 
that the former will remain popular for 
some time to come. 

The storage capacity of ferrite core 
memories varies widely, depending upon 
the application. A memory for a small 
desk-type machine may have a capacity 
of 4,096 words (so-called “4K” capacity), 
each of perhaps 12 bits — 49,152 cores 
in all. In contrast a memory for a large 
machine might have a capacity of 32,- 
768 words (“32K” capacity), each word 
comprising 40 bits. The latter memory 
will employ no less than 1,310,720 cores. 

Ferrite core memories are of the “ran¬ 
dom-access” type, as opposed to the 
“cyclic” type; that is, the content of all 
addresses is equally accessible at ran¬ 
dom, and one does not have to allow a 
waiting period until a desired storage 
address becomes available. Operating 
speeds of modern core memories vary 
from around 100 nanoseconds (read/ 
write time) for fast low-capacity systems 
to around 10 microseconds for large 
high-capacity systems. 

Basically the ferrite core memory con¬ 
sists of a large number of tiny ferrite 
toroids, each of which may be magnetised 
in either one peripheral direction or the 
other in order to store one bit of infor¬ 
mation (1 or 0). Generally the cores are 
arranged in matrix configurations, in 
order to reduce the amount of circuitry 
required for drive and sensing. 

There are many different configurations 
used in ferrite core memories, each offer¬ 
ing various advantages and disadvantages 
depending upon the capacity and opera¬ 
ting speed required. One of the most 
popular configurations in current use is 
the so-called “3D” organised con¬ 
figuration, which is illustrated in figure 
6 . 

The ferrite cores are grouped in a 
series of stacked matrix planes, where 
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GLOSSARY OF IMPORTANT TERMS 

Accumulator Register: A register in the arithmetic/logic unit of a digital 
computer wherein may be accumulated the result of a series of ad¬ 
ditions or other arithmetic/logic operations. 

Execute Cycle: One of the two main functional cycles of a computer, 
in which the machine actually performs the operation specified by 
the instruction word currently in its instruction register. 

Fetch Cycle: The other main functional cycle, in which an instruction 
word is taken from a location in the memory unit and placed in 
the control unit instruction register ready for execution. 

Instruction Register: The register within the control unit of the computer 
used to store an instruction word while it is decoded and the ap¬ 
propriate control signals directed to perform the specified operation. 

Memory Address Register: The register associated with the memory unit 
of the computer wherein is placed the “address” word which speci¬ 
fies the location in memory into which an instruction or data 
word is to be stored, or from which it is to be retrieved. 

Memory Buffer Register: The register of the computer memory unit used 
for temporary or buffer storage of instruction or data words either 
being stored in or retrieved from a memory location. 

Operation Code: That segment of an instruction word of a computer 
which specifies the type of operation to be performed. The re¬ 
mainder of an instruction generally specifies the location of the 
operands involved. 

Program Control Register: The register in the control unit of a computer 
whose content is used as the address of the next instruction word 
to be fetched and performed. For much of the time it is incremented 
as a counter so that the computer automatically performs a 
sequence of consecutive instructions. 

nilllllllllllllllllllBIIIHItllllllllllllUIIIIItlllllltllllllllllllllllMllllllllllllllIlllllllUllllUlllllllltlfllllUllllltllllltlllllllllllllllllllltllUllllllltllUlIllllllIUtllltllllMllllfllllO 


ELECTRONICS Australia, November, 7967 


49 






• Australian Made Ex 
Stock 

• High Performance 

• Solid Miniature 
Package 


Notes relating to Table 
on right. 

*N=NPN; PrrPNP; 
PE=Planar Epitaxial; 
PL=Planar. 

**Spot Noise Figures: 
120Hz=5dB max.; 
l.OKHz—3dB max.; 
lOKHz—2dB max. 


SYDNEY 73 0211 
MELBOURNE 569 0411 
ADELAIDE 23 4022 


Electronic City, 443 Concord Road, Rhodes, N.S.W. 
Electronic Park, Hamilton Street, Huntingdaie, Vic. 




Type 

Struc¬ 

ture* 

BVCBO 

Volts 

BVCEO 

Volts 

BVEBO 

Volts 

1C max. 
mA 

hFE at 
min. max. 

1C 

mA 

Prices Each 

1-99 100-999 10004- 

AT318 

Gen. Purpose 

N.PL 

40 

30 

5 

30 

40 

- 

2 

45c 

30c 

25c 

AT319 

Conv. I.F. Amp. 

N.PL 

40 

30 

5 

30 

40 

160 

2 

46c 

31c 

26c 

AT321 

Conv. I.F. Amp. 

N.PL 

40 

30 

5 

30 

100 

400 

2 

46c 

31c 

26c 

AT322 

Gen. Purpose 

N.PL 

35 

20 

5 

30 

40 

- 

2 

42c 

28c 

24c 

AT323 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

40 

160 

2 

45c 

30c 

25c 

AT324 

Conv. I.F. Amp. 

N.PL 

35 

20 

5 

30 

100 

400 

2 

45c 

30c 

25c 

AT325 

Low Noise R.F. 

N.PL 

35 

20 

5 

30 

20 

180 

2 

48c 

32c 

27c 

AT326 

High Gain Audio 

N.PE 

30 

25 

6 

30 

60 

300 

1 

53c 

36c 

30c 

AT327 

Ex High Gain Audio 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

53c 

36c 

30c 

AT328 

Low Noise Audio** 

N.PE 

30 

25 

6 

30 

200 

1000 

1 

55c 

37c 

31c 

AT329 

Audio Output 

N.PL 

20 

20 

5 

250 

60 

300 

150 

52c 

35c 

29c 

AT330 

High Gain Audio 

N.PE 

30 

25 

6 

30 

60 

- 

1 

50c 

33c 

28c 

AT331 

Audio Output 

P.PL 

20 

20 

4 

250 

35 

160 

150 

68c 

45c 

38c 

AT335 

Low Noise R.F. 

N.PL 

35 

20 

5 

30 

20 

- 

2 

46c 

31c 

26c 
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the number of cores in a plane cor¬ 
responds to the word capacity “N” of 
the memory, and the number of planes 
corresponds to the number of bits “M” 
per word. Each storage location or “word 
cell’* comprises a group of M cores, in 
corresponding positions one on each 
plane. Every such group is identified by 
an address, so that N different address 
numbers are required to specify all the 
storage locations. This means that the 
number of bits required for addressing 
is given by the Nth power of 2. 

The simple memory shown in the il¬ 
lustration has a capacity of 64 words 
each of eight bits. It thus consists of 
eight planes, each comprising 64 cores ar¬ 
ranged in an 8 x 8 matrix. A six-bit 
address word is sufficient to permit ad¬ 
dressing of the 64 storage locations. 

The cores of a given storage location 
are selected electrically using a system 
known as coincident-current addressing, 
whereby each core of the memory is 
threaded by mutually orthogonal drive 
wires which effectively define it in terms 
of “X” and “Y” co-ordinates. Thus the 
cores which form a particular storage 
location have the same X and Y co¬ 
ordinates on each plane. 

The ferrite material used in the cores 
has what is known as a “square loop” 
magnetisation characteristic, which 
means that in order to cause a core to 
adopt a stable magnetic orientation in 
either direction it is necessary to applv 
a magnetisation force in excess of a cri¬ 
tical value. This property allows the set 
of cores forming a particular memory 
location to be selected by simply passing 
currents corresponding to approximately 
half the critical value down the ap¬ 
propriate X and Y co-ordinate lines. All 
cores other than those intended will thus 
experience only half the critical magneti¬ 
sation force, and will remain unaffected, 
whereas those selected will experience 
the full magnetisation and will tend to 
switch,. 

Currents for the X and Y drive lines 
are provided by driver amplifiers which 
are fed from decoding circuitry connect¬ 
ed to the outputs of a flip-flop register 
called the memory address register. Thus 
an address number entered into this 
register from the instruction register of 
the control unit or from the arithmetic/ 
logic unit causes current pulses to be fed 
to the X and Y lines of each plane 
corresponding to the cores of the addres¬ 
sed location. 

In addition to the X and Y co-ordinate 
lines threading the cores on all planes, 
each plane has two wires which thread 
only the cores on that plane. One of 
these, called the “inhibit” line, is con¬ 
cerned with control of the value (1 or 0) 
of the bit stored by the selected core 
of that plane durine the storage or 
write cycle of the memory. The other, 
called the “sense” line, is used in detect¬ 
ing the value of the bit stored in a 
selected core during the retrieve or read 
cycle. 

The inhibit line of each plane is con¬ 
nected to the output of a driver amplifier, 
and the inputs of the driver amplifiers 
are connected via gating circuitry to 
the outputs of flip-flops forming a regis¬ 
ter called the memory buffer register. 
It is this register which is used for tem¬ 
porary or “buffer” storage during both 
the write and read cycles of the memory. 

The functioning of the memory dur¬ 
ing the write cycle is as follows: The 
data or instruction word to be stored 
is entered into the memory buffer re¬ 
gister, while the address word specifying 


TO REMAINING PLANES 


CORES OF A 
PARTICULAR LOCATION 



FIG 6 

the required storage location is entered 
into the memory address register. The 
logic involved in the drive circuitry feed¬ 
ing the inhibit lines is such that, wher¬ 
ever a bit stored in the memory buffer 
register is a 0, a current pulse corres¬ 
ponding to half the critical magnetisa¬ 
tion level is fed to the inhibit line of 
the appropriate plane at the same time 
as the selection pulses are fed to the 
X and Y co-ordinate lines. The polarity 
of the inhibit line pulse is such that it 
opposes the effect of the X and Y line 
pulses, thus preventing the core on that 
plane from switching. 

By this means the cores on planes 
corresponding to bits in the memory 
buffer register of value 0 are prevented 
from switching, while those correspond¬ 
ing to bits of value 1 are permitted to 
do so. Hence at the conclusion of the 
write cycle the selected set of cores has 
adopted magnetic orientations correspon¬ 
ding to the bits of the word in the mem¬ 
ory buffer register, and the word is 
“in memory.” 

The sense line of each plane is con¬ 
nected to the input of a sensing ampli¬ 
fier and, as with the inhibit drivers, 
the sensing amplifiers are connected via 
gating circuitry to the memory buffer 
register. In this case it is the sensing 
amplifier outputs which are connected 
to the inputs of the memory buffer regis¬ 
ter flip-flops. 

To read the word stored in a selected 
location, the X and Y co-ordinate lines 
of the location specified hy the address 
word in the memory address register are 


MEMORY 
ADDRESS 
REGISTER 

JTTTTT' 

' V ' 

ADDRESS FROM INSTRUCTION REGISTER 

fed with half-critical pulses as before 
— only in this case they are in the oppo¬ 
site direction. The inhibit lines are not 
driven, so that all cores of the selected 
location will receive a magnetisation 
force tending to switch them to the 
“0” direction of magnetic orientation. 

Fairly obviously the only cores 
which will in fact switch will be those 
which were storing a 1; those which 
were already storing a 0 will not change. 
Hence the sensing wires of the planes 
whose core stored a 1 will produce 
a significant induced voltage due to the 
sudden flux reversal, while those of the 
planes whose core stored a 0 will not 
produce such a voltage. (There will in 
general be some induced voltage due to 
transient effects in the “half-selected” 
cores, but this can be kept to a relatively 
low level.) The voltages induced in the 
sense lines are amplified and used to 
set the appropriate flipflops of the mem¬ 
ory buffer register, and thus the word 
which had been stored is caused to 
re-appear in that register. 

It may be noted that the read cycle 
as just described is destructive: i.e., the 
information which was stored in the 
selected location is effectively erased dur¬ 
ing the reading-out. In order to effect¬ 
ively “retain” the information it is there¬ 
fore necessary to re-write it again. This 
is usually done, as it is generally re¬ 
quired that words stored in a computer 
memory unit should be retained until 
subsequently over-written with other 
material. 

Hence in a memory of this type the 
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for fire 





EIVI 



model X2312 

A.M. TUNER —STEREO AMPLIFIER 


Elegantly designed, in modern-style, walnut finished cabinet, the 
Tempo model X2312 offers a host of quality features at moderate 
cost, including: 

Solid state Module construction 20 watts output Illu¬ 
minated Dial Inbuilt Ferrite Rod Aerial ® Accepts both mag¬ 
netic and ceramic pick-ups. 


Specifications: 

17 transistors, 2 germanium diodes and 4 silicon rectifiers, circuit: Class B Push-pull output. 
tuning range: 535 Kc/s to 1650 Kc/s. bandwidth: 8 Kc/s. sensitivity: Magnetic; 
3 mV. Auxiliary; 150 mV. output at 1% t.h.d. into 8 ohms: 2 x 10 Watts max., 2x7 
Watts r.m.s. frequency response: 20-30,OOOc/s ± 2dB at 1 Watt, output impedance 8- 
16 Ohms, tone control: Bass; ± IjdB at 100 c/s. Treble; ± H dB at 10 Kc/s. power: 240 
Volts 50 cycles a.c. fuse: 0.5 Amps, size (Hwd) : 41” x 15” x 9f” (including feet). 


a large range of compatible accessories is available 

Sole Distributors: 

MAGNECORD SALES & SERVICE 210 Clarence St., Sydney, 2000. Box 882 G.P.O., Phone: 29-1704 
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Left: an inside view of the compact Digital Equipment PDP-S/S computer. Right: 
The magnetic memory drum used in the English Electric “DEUCE” computer, 
which appeared in 1955. (First picture courtesy Digital Equipment Australia Pty. Ltd.) 


storage of information involves only the 
“write” cycle, while its retrieval in¬ 
volves both a “read” cycle and an im¬ 
mediately following “write” cycle. 

Other magnetic core memory sys¬ 
tems have been developed which are 
inherently capable of non-destructive 
readout. Many such systems employ 
multi-aperture cores or “transfluxors,” 
which permit sampling of the stored 
information without permanent change to 
that information. 

Magnetic core memories and their 
counterparts under current development 
constitute what may be regarded as 
rapid-access storage of moderate capa¬ 
city. In general, some memory facilities 
of this type are required by all general- 
purpose computers for program storage 
find for temporary storage of data during 
computation. 

In small machines, this type of storage 
alone may be quite adequate; many 
of the smaller desk-type “scientific” 
computers are, in fact, designed around 
such a memory. However machines in¬ 
tended for processing of bulk data or 
for multiple programming applications 
often require considerably greater stor¬ 
age capacity than can economically 
be provided by a magnetic core memory. 
In these cases the rapid-access facilities 
of a magnetic core memory are augmen¬ 
ted by a high-capacity system or systems, 
usually of the cyclic-access type. 

Commonly used storage systems of 
this type include magnetic drums, mag¬ 
netic discs and magnetic tape systems, 
all of which are developments of the 
magnetic recording/replay principle em¬ 
ployed in domestic tape recorders. Un¬ 
fortunately, space limitations here pre¬ 
vent more than a cursory reference to 
such systems, and interested readers are 
referred to some of the standard com¬ 
puter texts listed in the bibliography. 

The remaining main computer 
sections to claim our attention are those 
associated with information transfer to 
and from the computer system — the 
input and output sections. As the equip¬ 
ment which is employed in these sections 
is in a sense auxiliary to the control, 
arithmetic/logic and memory units and 
their functioning, it is often termed 
the “peripheral” equipment. 

Many different types of input and out¬ 
put equipment are used with general- 
purpose digital computers; which equip¬ 
ment is used with a particular machine 
depends largely upon the application. In 
some commercial applications input and 
output are purely by means of punched 


paper cards; in others input is by means 
of magnetic tape while output is in the 
form of invoices and other documents 
produced by an automatic high-speed 
printer. In contrast, a small scientific 
machine may be provided only with a 
teletypewriter and slow-speed punched 
paper tape reader/punch. 

In some scientific and industrial appli¬ 
cations the computer itself is actually 
the “peripheral,” forming simply a small 
part of a large digital monitoring and 
control system. 

Punched cards are used both for input 
and output of information. They consist 
of rectangular pieces of stout paper or 
card with the required information in 
the form of an array of rectangular 
or round holes. Depending upon the 
particular system used, a card may be 
used for either a single instruction or 
data work, or for sequences of words. 
The cards are usually read into and 
punched under the direction of the com¬ 
puter using different machines, termed 
naturally enough a “reader” and a 
“punch,” although combination reader/ 
punches have recently been developed. 

Cards are usually prepared for a com¬ 
puter system using either manually op¬ 
erated or automatic punching machines 
which are not connected to the com¬ 
puter system. Similarly the cards pro¬ 
duced by a punch under computer con¬ 
trol are subsequently processed in other 
independent equipment. Auxiliary equip¬ 
ment of this type is often called 
off-line equipment, to distinguish it from 
that connected directly or on-line with 
the computer. 

Punched card readers typically oper¬ 
ate at speeds of from 100 to 1,000 cards 
per minute, generally employing photo¬ 
electric sensing, while card punches typ¬ 
ically operate at speeds of 100 cards 
per minute. 

Punched cards are relatively cheap, 
and permit convenient alteration to pro¬ 
grams and data: cards with errors or 
information to be changed can easily be 
withdrawn from a stack and replaced. 
However, preparation of information in 
card form can be tedious and time-con¬ 
suming, as can be the subsequent re¬ 
trieval of the result of computation from 
the output cards. 

Like punched cards, punched paper 
tape is used both for input and output 
of information. It consists of a paper 
ribbon approximately 1 inch in width, 
containing the information os round 
holes punched in a number of longi¬ 
tudinal rows — from five to eight rows 
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being used, depending upon the particu¬ 
lar system employed. Information trans¬ 
fer to and from the computer is via a 
reader and a punch as before; transfer 
rates vary depending upon the type of 
equipment used. Readers employing 
mechanical sensing operate at typical 
speeds of 10-30 characters per second, 
while those employing photoelectric sen¬ 
sing are capable of operation up to 1,000 
characters per second. Punches typically 
operate at speeds of 110 characters per 
second. 

Magnetic Tape can be used for both 
input and output, being on extremely 
fast and efficient medium. The same 
equipment used for magnetic tape mem¬ 
ory may in general be used for input 
and output — in fact the distinction 
between “memory” and “input-output” 
becomes somewhat blurred in magnetic 
tape systems, because a reel of tape 
used to receive the “output” of one 
calculation _may often become .the 
source of “input” for another, becom¬ 
ing in effect part of the system “mem¬ 
ory.” Typical magnetic tape units oper¬ 
ate at transfer rates of 20,000 characters 
per second. 

High-speed printer units are machines 
used to produce printed invoices and 
other documents either directly from 
computer output on-line, or off-line from 
tape machines or card readers. A num¬ 
ber of different operating systems are 
used, some employing type drums or 
chains operating at high speed in con¬ 
junction with solenoid-operated ham¬ 
mers,. while others employ electrostatic 
or photographic printing techniques. A 
typical machine is capable of producing 
up to 1,500 printed lines per 
minute, each with up to 132 characters. 

Teletypewriters are often used for 
direct operator-machine communication, 
particularly on smaller machines. The 
keyboard may be used for input to the 
machine while the typing mechanism 
may be used to deliver output from the 
machine. This type of input-output 
equipment is very inefficient, operating 
typically at speeds of 10 characters per 
second or less, but in some applications 
this disadvantage is outweighed by the 
flexibility of the direct man-machine re¬ 
lationship. Teletypewriters used with 
small machines are often fitted with a 
low-speed paper tape reader and punch. 

The recently developed cathode-ray- 
tube or CRT display unit has the advan¬ 
tages of direct man-machine communi¬ 
cation also, but in this case combined 
with high operating speed and 
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ELECTRONIC ffi) KITS 



For the first time, a completely pre¬ 
tested Playmaster 116 & 117 Guitar 
Amplifier Kit. 

With our method, success is guaranteed. We 
pre-test each amplifier and supply an individuai 
test certificate which certifies that the following 
measurements have been carried out. 

1. Power output at clipping point (full rms power) 

2. Input sensitivity for maximum power output. 

3. Square wave check for stability,, 

4. Frequency response. 

5. Hum and noise. 


ALL YOU NEED IS A SOLDERING IRON AND LONG NOSED PLIERS. 

You resolder certain connections aided by a simple diagram. 

PURCHASE THIS ONE HOUR LATER YOU CAN PLAY THROUGH 



For 

Lead and Rhythm 
4 x 12 UA, MSP 

For Bass 
4X21622, MSP 


PLAYMASTER 116 (40 watt) price $140 inc. sales tax 
PLAYMASTER 117 (60 watt) price $160 inc. sales tax 
TYPE SE/LG (lead and rhythm) $116 inc. sales tax 
TYPE SE/BG (bass guitar). $120 inc. sales tax 



Unlett requested otherwise, goods (fully insured) will be forwarded Freight Collect nearest Railway Station 


ORDER FORM 

to ELEGTRONIG KITS 

P.0 Box 48 
Thornbury, 3071 
VICTORIA 


PLEASE SUPPLY 
(Tick appropriate square) 

□ 116 $140 Inc. SALES TAX 

□ 117 $160 inc. SALES TAX 

□ SE/LG $116 inc. SALES TAX 

□ SE/BG $120 inc. SALES TAX 
ENCLOSED CHEQUE □ M.O. □ 

NAME. 

ADDRESS. 

..STATE ... 
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Examples of computer input-output equipment . At upper left is the Control Data 
9280 punched-card reader/punch. Above right is a General Electric high speed line 
printer. Below left is a Teletype 33-ASR unit complete with low-speed paper tape 
reader and punch , while at lower right is a Control Data CRT display unit. 


efficiency. Despite its high cost it is 
becoming quite popular in both scienti¬ 
fic and commercial applications, as it 
lends itself to the handling of both 
alphanumeric and graphical/pictorial 
information. In its basic form the CRT 
display unit is an output unit, but it 
may be also used for input by means 
of a hand-held photoelectric detector or 
“light pen.” 

In its simplest form the CRT display 
unit consists of a cathode-ray tube with 
precision scanning circuitry driven from 
a pair of digital-to-analog convertors 
(DACs), together with logic and control 
circuitry. Signals may be applied to the 
DACs from the computer either directly 
or via appropriate buffer registers to set 
up the specified deflection currents, fol¬ 
lowing which a “bright-up” pulse is 
applied to the tube grid to produce a 


spot of light at the desired screen co¬ 
ordinate. 

More elaborate display units employ 
auxiliary electronics to generate lines, 
circles and other geometric shapes auto¬ 
matically when required. Some employ 
small magnetic core memories with pre¬ 
wired codes, or alternatively special 
character-generating tubes, to produce 
auxiliary deflection signals capable of 
automatically producing any alphabetic 
or numeric character at the specified 
point on the display screen. 

It is not uncommon for CRT display 
units to become so elaborate that they 
are provided with their own small gen¬ 
eral-purpose computer, which directs 
their detailed operation in accordance 
with general instructions from the main 
computer system! 

Computers intended for use in scienti¬ 


fic applications are often provided with 
very flexible input-output intercon¬ 
nection or “interface 1 ’ facilities, whereby 
they may be connected to a variety of 
digital and other equipment. Thus a 
computer of this type may be arranged 
to accept as input the signals from digi¬ 
tal voltmeters, counters and frequency 
meters, while its output may be arranged 
to adjust reaction temperatures, control 
the speed of motors, adjust flow rates, 
and so on. 

To conclude this somewhat abbrev¬ 
iated introduction to general-purpose 
digital computers the following brief 
notes regarding programming languages 
may be found worthwhile. 

As we have seen earlier in this chap¬ 
ter, the functions performed by a gen¬ 
eral-purpose computer are directed by 
means of binary numbers which are 
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GENERAL ACCESSORIES 



proudly announce the opening of a new Show¬ 
room in Sydney's Western Suburbs: at 443 Con¬ 
cord Road, Rhodes. Phone 73-0211. 





TORCHES AND BATTER 11 


We invite you to inspect 
this showroom and see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 



Please note: GENERAL ACCESSORIES STORES at: 116 Clarence St., City , 
and 443 Concord Rd., Rhodes, are OPEN on SATURDAY MORNINGS, 


Trade Enquiries Invited 


116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES —73-0211 


Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS, RECORD CHAN¬ 
GERS, TEST EQUIPMENT, 
HI-FI OUTFITS — SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 
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interpreted by the machine as instruc¬ 
tions. A set of these instructions is 
stored in the computer memory unit as 
a ‘‘program”, which is executed by the 
machine when the address of the first 
instruction is deposited in its program 
control register and the “RUN” signal 
given. 

A computer may thus be made to 
perform almost any given task by simply 
working out the sequence of elementary 
logical, arithmetic and transfer opera¬ 
tions necessary for its execution and 
determining the appropriate machine in¬ 
struction numbers for these operations. 
A program prepared in this form is said 
to be written in machine language. 

With the earliest computers, machine 
language programming was the only 
technique available. As one might 
expect, it proved extremely tedious and 
time-consuming,. and this led computer 
designers and users to seek programming 
techniques Which were somewhat more 
rapid and convenient. It was soon real¬ 
ised that the computer itself could be 
used to perform translation of programs 
from “man-orientated” languages into its 
own machine language, simply by en¬ 
coding the original program language 
into numbers which may be manipulated 
by the machine. 

Developed from this realisation have 
been two general types of “man-orien¬ 
tated” programming languages, and it is 
in these languages that most modern 
computer programs are written. The two 
types of programming language are 
called respectively “symbolic” or “as¬ 
sembly” languages and “task-,” “prob¬ 
lem-” or “procedure-orientated” lan¬ 
guages. 

A program assembly language con¬ 
sists of a vocabulary of symbols which 
may be used in prescribed ways as both 
mnemonics for the machine language 
i-nstruction numbers and as translation 
instructions for a program called the 
assembler program which is used to 
direct the computer in translating the 
mnemonics into their equivalent machine 
language instructions. The svmbols usual¬ 
ly consist of the standard alphabetic and 
numeric characters together with spaces 
and other punctuation characters. 

Assembly language programming al¬ 
lows the programmer to write his pro¬ 
gram as easily remembered and manipu¬ 
lated mnemonic symbols, and to assign 
convenient arbitrary labels to memory 
storage locations often used during a 
calculation. Thus addition of the con¬ 
sents of a particular memory location 
labelled “DATA1” to an accumulator 
register symbolised as “A” might be writ¬ 
ten 

AD A DATA1 

where the mnemonic “AD” is used to 
symbolise the operation of addition. 

Translation of the assembly program 
into the machine language “understood” 
by the computer is performed by the 
:omputer itself, under the control of the 
assembler program supplied with each 
machine as part of its so-called “soft¬ 
ware package.” The assembler program 
—which is itself a machine language 
program—Is fed into the machine, *and 
under its direction the encoded assembly 
language program is translated into mach¬ 
ine language. In general the translation 
is on a one-for-one basis; that ds, one 
machine language instruction number is 
produced for each symbolic instruction. 

As an example the sample assembly 
language (instruction given above might 
be translated by the assembler program 
into the machine language instruction 
101110110110110 


where the first four bits on the left 
might represent the operation code, in 
this case signifying addition; the next 
three bits might represent the address 
code of the arithmetic/logic, accumulator 
known to the assembler program as “A”; 
and the final eight bits might signify 
the address of the memory location to 
which the programmer has arbitrarily 
assigned the assembly language label 
“DATA1.” 

Because the symbols used by a 
programming assembly language must 
correspond to operations which may be 
performed by a particular computer, and 
because no two computers perform ex¬ 
actly the same basic operation in exactly 
the same way, in general every computer 
has its own assembly language. Thus a 
program written in the assembly lan¬ 
guage of one machine must usually be 
re-written if it is to be made suitable 
for translation by the symbolic assem¬ 
bler program -associated with another 
machine. This is one of the disadvan¬ 
tages of programming assembly lang¬ 
uages.. 

A second disadvantage is that assem¬ 
bly programming is still rather tedious 
in that a separate instruction must still 
be written for each individual elemen¬ 
tary operation to be performed by the 
computer. 

Procedure-orientated languages are the 

result of attempts to obviate these dis¬ 
advantages. They are arranged so that 
a program may be written in a form 
Which is largely independent of the 
structure and organisation of a particular 
machine, using symbols and constructions' 
which, are as close as possible to these 
of the mathematical, scientific, engineer¬ 
ing or commercial context of the com¬ 
putations concerned. 

Probably the three most commonly 
used procedure-orientated programming 
languages at present are called FOR¬ 
TRAN, ALGOL and COBOL. The 
first and second of these are 
both algebraic programming languages 
that employ a notation rather similar 
to everyday mathematical notations used 
for expressing and solving problems in 
mathematics, science and engineering. 
Fortran (formed by ellipsis from “For¬ 
mula Translation”) was developed in the 
U.S., while Algol (from “Algorithmic 
Language”) originated in Europe. To¬ 
day both enjoy virtually international 
use. 


Cobol (from “Common Business- 
Orientated Language”), like Fortran, ori¬ 
ginated in the U.S. It is a language 
designed to provide a basic set of pro¬ 
cedures for commercial data processing 
applications. 

Many other procedure-orientated 
languages are in use, including some 
designed for refined electronic circuit 
analysis techniques. New languages are 
continuously being developed, some in¬ 
tended for general-purpose use and 
others for specific applications. Cur¬ 
rently under development in the U.S. 
is a new general-purpose language called 
PL/1 (for “Programming Language, ver¬ 
sion 1”), which combines many of the 
features of Fortran, Algol and Cobol. 

Like assembly language programs, 
procedure-orientated language programs 
must be translated into the correspond¬ 
ing machine language programs “under¬ 
stood” by particular computers. This 
translation is again performed by each 
computer itself, under the direction of 
programs as before supplied by the com¬ 
puter manufacturers as part of the “soft¬ 
ware package.” The translation process 
involved is somewhat more complex 
than that for an assembly program as, 
in general, an instruction statement in a 
procedure-orientated language is 
equivalent to not one, but a complete 
sequence of elementary machine lan¬ 
guage instructions. For this reason 
the programs used for procedure- 
orientated language translation are 
usually called compilers rather than 
assemblers. 

It has only been possible in this chap¬ 
ter to discuss the most basic aspects of 
general-purpose digital computers and 
their operation. There are a great 
many important topics which, 
from sheer necessity, have had to be 
omitted entirely; for example no men¬ 
tion is made of “program-interrupt” 
techniques for efficient input-output 
transfer, of the use of “executive” 
or “monitor” programs to supervise the 
operation of a complex computer sys¬ 
tem, or of multiple programming tech¬ 
niques such as time-sharing. Other 
topics have been mentioned only briefly. 
It is hoped that despite these limitations 
the reader will have gained sufficient 
background to support further study, 
possibly by means of some of the books 
listed in the attached bibliography. Q 
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LATEST PLAYMASTER 

“PLAYMASTER” 118 STEREO-AMPLIFIER 

This is our old favourite. Unit No. 4 with “new look” and 
additional features, including a separate Magnetic Pre-Amp. 


Kit of Parts (Less case). $82.53 

With Metal Case . $86.53 

With Teak Case . $100.03 

Magnetic Pre-Amp Kit. $16.15 


No. 119 STEREO TAPE AMPLIFIER 

The answer to the tape enthusiasts dream. A most efficient yet 
economical tape adaptor. 

Kit of Parts . $86.78 


The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER ('‘Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
etTiciency transistors. 


Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 

A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.96.50 


GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 


116 Kit of Parts. $84.36 

117 Kit of Parts. $92.31 

Fuzz Box Kit ... $12.95 
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INSTROL-PLAYMASTER 111 Tuner 

(“Electronics Aust.,” October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 


amplifiers. 

Kit of Parts.$39.00 

Power Supply extra. $9.20 


PLAYMASTER KITS 

A complete range of “Playmaster” 
kits available. Top-quality components, 


down-to-earth prices. 

Playmaster No. Kit 

Price 

Add 

Post. 

111 Tuner. 

$39.00 

$1.20 

113 Amp. 

$64.00 

$2.00 

114 Tuner. 

$47.00 

$1.20 

115 X/tal. Amp. .. 

$95.00 

$2.00 

115 Mag. Amp. 

$105.50 

$2.00 

116 Guitar. 

$84.36 

$2.00 

117 Guitar. 

$92.31 

$2.00 

118 X/tal. Amp. . . 

$86.53 

$2.00 

118 Mag. Amp. 

$102.68 

$2.00 

119 Tape Adaptor . . 

$86.78 

$1.20 

106 Amp/Tuner . . 

$96.50 

$2.00 

107 Amp/Tuner . . 

$81.80 

$2.00 

108 Amp/Tuner . . 

$69.80 

$2.00 

No. 3 Amp. 

$57.80 

$2,00 

101 Amp. 

$61.00 

$2.00 

No. 10 Pre-Amp .. 

$39.00 

$1.20 

10W U/L Amp .... 

$85.80 

$2.00 

Bookshelf system incl. 
Cabinet Kit. 

$28.00 

$1.40 




00500 


INSTROL 

LABELS 


A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 

dim 


INSTROL PRINTED CIRCUIT 
BOARDS r 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component 
map. Easy to assemble. 


PRICE 

Crystal Pre-Amp 
Main Amp (2 required) . . $1.60 ea. 

Magnetic Pre-Amp . . . . $1.60 ea. 

(add 10c for postage) 


TRANS’ IGNITION 
COIL 

Ro Fo Coil to suit 
“RTV and H” circuit, 
March, 1964. $10.70. 

Complete kit of parts 
for the Transistorised 
Ignition System, $34,65 
(postage 50c extra). 

INSTROL AND 
OXFORD METAL¬ 
WORK 

We stock a complete 
range of metalwork for 
all “RTV and H” and 
“Elect. Aust.” projects. 
Send stamp for free 
price list. 























































NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. 

ONLY . . . $16.90 (Plus 60c for Reg¬ 
istered Post.) 


ELECTRONIC KIT 


In this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computors, satellite communications, industrial electronic 
devices, etc. etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 



UNIVERSITY MVA6 VTVM 
PRICE: $47.25 
(Plus Reg. Postage $1.00) 

ACV/DCV 3 to 1500 Ohms 0.2 to 
1,000 M db —20 to +65 RF and 
EHT Probes Input R = 10 meg ACV 
— RMS and P — P. 


UNIVERSITY MVA 5 POCKET 
METER 20,000 OPV 
PRICE: $11.25 

(Plus Reg. Postage 60c) 

AC/DCV 10 to 1,000, DC A 0/50M 
and 0/250 MA, Ohms 0/60K and 
0/6M, db—20 to 4-20. 


UNIVERSITY MVA 4 
MULTIMETER 20,000 OPV 
PRICE: $16.31. 

(Plus $1.00 Reg. Postage) 

DCV. 2.5 to 1000, ACV. 2.5 to 1000, 
DC A. 50 ma to 250 ma, Ohms. 10K 


TRANSISTOR¬ 
ISED A.C. 
MILLIVOLT- 
METER 

(Jan., 1965) 


R. C. BRIDGE 
(May, 1966) 


TRANSISTOR¬ 
ISED AUDIO 
OSCILLATOR 

(Sept., 1965) 


SQUARE WAVE 
GENERATOR 

(Feb., 1967) 


M.S.P. LOUD¬ 
SPEAKERS 

Wo stock a range of 
M.S.P. Speakers suit¬ 
able for all applications, 
including 15-Watt types 
for guitar amplifiers. 


Cannon Connectors 
A full range of Can¬ 
non XL Audio Con¬ 
nectors always in 
stock. Send stamp for 
illustrated price sheet. 


Yes, we stock a 
wide range of Fergu¬ 
son Transformers, 
also high - quality 
components for set 
builders and experi¬ 
menters. Special com¬ 
ponents for all test 
equipment and “Play- 
master** designs ex 
stock. 


AKG Stereo 
Headphones 

R c c o g n i sed as the 
world's best. Suitable for 
any type of amplifier. 30 
to 20.000 c.p.s. flat with 
total harmonic distor¬ 
tion less that I per cent. 
Feather light, only 4oz. 
used extensively in 
broadcast stations and 
professional studio s. 
$20.63 (plus 50 cents 


Microphone 

Catalogue 

Gives details of a 
wide range of various 
makes and models. 
Please include post¬ 
age stamp. 




P 

>T 
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D 

E. S. & A. BANK BUILDING 

CNR. BROADWAY & CITY ROAD, SYDNEY 

• (OPP. GRACE BROS.) Phone: 211-4224,211-4244,411-4213 
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WARBURTON 

FRANK! 


SPECIAL PURCHASE 
Conion Transistorised 
Machine Testers 

For vibration testing of all types of machines, engines, 
motors etc. Consists of a heavy brass case 6” long, li” 
diameter, fitted with a steel probe, push button switch 
and volume control. Also supplied are an extension 
probe, ear piece and battery. Original cost in excess 
of $15.00. 

LIMITED QUANTITY, NOW—$7.50 


CASSETTE TYPE 
TAPE PLAYERS 

• Uses Standard Philips or E.M.I. 
Cassettes. 

• Capstan Drive 
9 2 Tracks. 

9 250 M.W. output 

• 300—10,000 HZ 

• 6in x 4£in x 2in. 

NOTE—Playback only, does not re¬ 
cord. Complete with batteries. 

$37.50 

Post free. 


POST 

FREE 



POLYPACS 


No. 6. 35 assorted i watt resistors 
(Erie—I.R.C. Ducon). 

No. 7. 25 assorted 1 watt resistors 
(Erie—I.R.C. Ducon). 

No. 8. 50 assorted components inc. 
res. mica cond., tub. cond., styro- 
seal cond., grommets, transistor 
transformer and potentiometer. 

$1 ea., plus 4c postage ea. 

(3 or more post free.) 

No. 10 SUPER POLYPAC 

Containing 60 assorted compon¬ 
ents, inc. 5 carb. pots, (at least one 
w/sw), 2 trimmer pots, 10 paper 
cond., 5 low watt elect, cond., 5 
high volt. elec, cond., 12 solder 
lugs, 2 yd shield wire, 5 yd P.V.C. 
hook-up wire, 2 transistor trans., 2 
knobs, 2 yd solder. 25 res. (1 watt, 
i watt and wire wound). 


AUDIO 

AMPLIFIER 

MODULES 



SPEAKER 

TRANSFORMERS 

TYPE E 5000 or 7000 ohms to 
either 3.5 or 15 ohms $1.50 each 
post free. 

Lots of 10—$14.00 

Post free. 


POWER SUPPLY 
BASIC KIT 

Consists of: 

One Transformer tapped for 9v 
and 12v at 500 ma. 

One full wave contact cooled Rec¬ 
tifier. 

One 1000 mfd 15 V.W. Capacitor. 
Make your own 9 or 12 volt power 
pack to supply transistor radios, 
record players, slot cars, toys. etc. 
Supplied with wiring diagram. 

$3.50 

Post free. 


4 transistor—1 watt output. High 
Impedance Input—100,000 ohms. 
Low Impedance Input—1,000 
ohms. Output—4, 8 or 16 ohms. 
Power Source—6 volts. Gain—70 
DB. Size of board, 4iin x 2in ap¬ 
prox. Weight: 6oz. Supplied with 
circuit and wiring instructions. 


NEW TONTINE 75 

Bonded Acoustic Batting 

Approved by Electronics Aust. for 
use in speaker cabinets. Made from 
White Dacron Polyester Fibre. 
Will not crack or break when 
folded. 

Price per square foot 
25c plus 5c square ft. pack and 
post. 

Or pieces 5ft x 3ft. 

$2.50 


220 PARK ST., STH. MELB., VIC. Ph. 69-0151 (30 lines) 

• OPEN SAT. MORNINGS. • PLEASE INCLUDE POSTAGE OR FREIGHT WITH ALL ORDERS. 
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miore recently, we have heard numerous 
complaints on a wider scale—a serious 
shortage of people able to write manuals, 
sales-technical literature, interpretive 
technical articles for public relations, 
and of people able to train oncoming 
students. 

In the office of “Electronics Austra¬ 
lia,” we deal with a substantial number 
of technical articles and are painfully 
aware of Che situation. A disturbing 
proportion of the manhours aggregated 
by our staff is spent in rephras¬ 
ing, recasting and rewriting articles, so 
that they will be more readable. An 
unconscious tribute to such effort was 
paid us recently by the editor of an 
overseas technical journal, who accepted 
an article from a contributor apparently 
on the strength of what had appeared in 
“Electronics Australia.” Commenting on 
it, in a letter which dealt mainly with 
other matters, he said: 

“The manuscript was one of the least 
literate I have ever seen. While the sub¬ 
ject was interesting, it required deciph¬ 
ering and then complete rewriting.” 

In many submissions, there is clear 
evidence that the presentation has not 

Within the living memory of many communication as.quite incidental or, ^cfl^glveS^u^ft^little 
readers of this journal, there has been worse, a waste df their study tune. weight, or £ e omitted altogether. Mat- 

a noticeable variation in the emphasis What we are seeking now is a reaction ters which should have been covered 
placed on language and expression, right to this reaction—a chorus of complaint earlier or later in the article appear as 
from primary school through to high that the new generation of academics interpolations, disrupting the main 
academic levels. and sub-academics in the “practical” thought pattern. Sentences are wrongly 

Early in the century, there was heavy subjects is inarticulate. That this is constructed or allowed to become so 
emphasis in the schools on the alphabet, particularly noticeable in written long that they have to be re-read be- 
spelling, parsing and analysis, essay material, where the individual is denied fore their meaning can be -arrived at. 
writing and public recitation. Even in the liberties of circumlocution and And mixed nn with .ail .thk ic th* 
such subjects as mathematics and gesture and is expected Do rely on an apparent impression, on the part of 
science, examination marking tended economic and planned use of well- many writers that i arge and uncom- 
markedly to favour the student who, chosen words. m0n words are inherently superior; that 

by native or acquired ability, was able The complaint of language professors it is a mark of academic attainment if 
to express his facts in an orderly, easy- [ s one such reaction and understandably one can summon words and phrases 
to-read manner—without 'spelling errors! a n early one. Magazine and book which will be meaningless to lesser 
The same meticulous approach was editors have added their support and, mortals. 


To impress is not always to inform! 

The subject of technical jargon seems to be very much to 
the fore at the moment and this is a good thing. Discussion 
ranges from an academic level in learned journals to jocular 
references in the popular Press but it may have the one end 
effect: To produce an increased awareness that the ability 
to communicate knowledge is comparable in importance 
with the possession of knowledge itself. 

Conducted by th® Editor 


reflected in the newspapers and 
magazines of the day. 

More recently, those charged with 
training the rising generations have had 
to face the -problem—which continues 
to grow—of imparting a wider range 
of knowledge within the same time 
period. Inevitably, perhaps, the niceties 
of language had to give place to facts, 
with the result that a generation of 
“old-fashioned” parents have had to get 
used to the idea of children who were 
noticeably vague about the word forms 
and spelling, and who didn’t appear to 
attach any particular importance to their 
lack in this direction! 

In due course, this language-doesn’t- 
matter attitude penetrated to academic 
and degree levels, in the sciences at 
least, and there has been frequent com¬ 
plaint by language professors that 
students had come to regard the 
acquisition of scientific knowledge as 
all-important, and the language of its 


INSTANT BUZZWORD GENERATOR 

COLUMN 2 


COLUMN 1 

0. integrated 

1. total 

2. Systematized 

3. parallel 

4. functional 

5. responsive 

6. optical 

7. synchronized 

8. compatible 

9. balanced 


0. management 

1. organizational 

2. monitored 

3. reciprocal 

4. digital 

5. logic 

6. transitional 

7. incremental 

8. third generation 

9. policy 


COLUMN 3 

0. options 

1. flexibility 

2. capability 

3. mobility 

4. programming 

5. concept 

6. timephase 

7. projection 

8. hardware 

9. contingency 


Technology has created a new type of jargon that is nearly as incomprehensible 
as it^ is sophisticated. We recently came across an unusual technique, called 
an “Instant Buzzword Generator,” which will help you master this jargon. With 
it, you can generate an almost endless variety of intelligent-sounding technical 
terms. The technique is easy to use. Merely select a digit from each of the three 
columns and combine the words opposite each number into your own technical 
jargon. For example, select “3”, “9” and “0” and you generate: “parallel policy 
options,” an expression bound to command instant respect — and confusion! 
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The 
range 
of world 
famous 
Tannoy 
dual concentric 
loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor¬ 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran¬ 
sient response and higher efficiency. 


With the current rapid expansion of 
technology, “legitimate” large words, 
new words and new phrases are problem 
enough, without having to cope with 
body-text which is itself complicated. 
We should envy the academic and tech¬ 
nologist who not only possesses know¬ 
ledge but possesses also the ability to 
re-express it in a way which will be 
understood by the greatest number of 
his hearers and readers. 

Lest we should despair that this prob¬ 
lem is peculiar to Australia, one of the 
jocular (but pertinent) references to the 
use of large-sounding technical phrases 
came to hand via the Honeywell organ¬ 
isation: The Instant Buzzword Gene¬ 
rator.” 

Reprinted herewith, with instructions, 
the table should allow you to sprinkle 
your speech and writings with phrases 
which should impress, even if they don’t 
otherwise communicate! 

As a further evidence of concern 
overseas, it may be appropriate to re¬ 
print in precis an item which appeared 
some time ago in the Boeinjg Maga¬ 
zine and to which brief reference was 
made in a recent editorial. Written 
by Kenneth Calkins, it appears in the 
panel facing. 

I suggest you read it at this point. 

The article indicates clearly enough 
that the problem is apparently as urgent 
in the U.S. us it is here. However, the 
important aspect is the step taken by 
the Boeing Company to set up active 
training facilities aimed at securing bet¬ 
ter communication, not only between the 
company and its clients and associates, 
but within the company itself. The 
writer cites, as measure of its success 
that, after a period of training, 75 per 
cent of those tested were able to express 
themselves in language understandable 
by the average High School graduate. 

But, expressed in negative terms, it 
means that, even after tuition, 25 per 
cent of Boeing technologists still had an 
unsolved communication problem. 

This may be an appropriate point to 
introduce a letter received recently from 
C.R. of Elwood, Vic. 

Addressed to our Technical Editor, 
Mr Rowe, it requested him to read some 
enclosed copy, before reading the letter 
in full. I 'suggest you read as much of 
the item as we have room to reproduce, 
in the panel headed “Transient Micro- 
wave Stabilisation . . . etc.” 

Read it? Good! 

C.R. then continued: 

“I wrote it nearly three years ago 
by accident, having a sheet of paper 
in the typewriter and not wanting to 
remove it blank. Since then, it has 
been read by many people, with 
startling reactions and consequences. 

“In South Australia, one young 
member of the teaching staff of a 
trade school returned it saying, ‘Thank 
you for letting me read it, but it is 
a little beyond me.’ Others have re¬ 
turned it with a gruff ‘thank you’ but 
without other comment. 

“A climax was reached when I sub¬ 
mitted it to one of my superiors inter¬ 
state. I learned later that it had been 
read with indifference and then passed 
on to some technical people for 
evaluation. They c»pined that it had 
been written to show off my superior 
knowledge in technical fields, as no 
one could understand it. 


t 
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YOU CAN SAY THAT AGAIN! 


A professor of sociology at a California college was taking a coffee | 
break with a friend. “Do you play bridge?” asked the friend. 

The sociologist sighed deeply, lighted a cigarette and replied: “I came 1 
from a family in a sub-normal socio-economic group and game orien- f 
tatron was not a part of the ethnic culture.” 1 

The incident lights up a problem afflicting many persons in many 1 

professions — the inability to make themselves understood. The inar- 1 

ticulateness of some prize fighters is matched by the overarticulateness of | 
learned men. Both have trouble communicating. 1 

English has become the language of business and diplomacy and a 1 

second tongue for much of the non-Anglo world. This might lead one 1 

to believe that communication of thoughts between peoples has improved. | 

Think again. 1 

When the Australian drama, “Summer of the Seventeenth Doll,” a | 
hit down under and a success in London, played New York it received 1 

cool reviews. It was in English, all right, said most critics. But what was § 

it saying? Brooks Atkinson, at that time drama critic for the New York 1 

Times, wrote: “We think we know the full meaning of what the Aus- | 

tralians are telling us, but we don’t.” 1 

The use of simple language is the longest, quickest step toward | 

effective communication. The more directly related the words are to the 1 

experience of the listener, the better they work. Most people talk in simple | 
words. It’s usually when these people put pen to paper that their | 

vocabulary changes. They can ignore spoken language in favour of an | 

elevated tongue rising to roughly the same height as the Tower of Babel. | 
Business consultant Robert Gunning has built a career on selling | 

industry the premise that persons should write as simply as they talk. The | 
Boeing Company, no better or worse than others two years ago, decided 1 
it wanted to be better. Simplicity in engineering design had long been | 
accepted as a desirable goal. Simplicity in writing became another. 

Gunning was retained to advise on clear writing courses to be of- | 
fered. These classes have been attended by more than 3,300 employees. | 

A spot check of 10 per cent ctf them several months ago showed | 

gratifying results. 1 

Industrial writing has its share of hard words but rarely was it the | 
hard word that gave Boeing writers and readers trouble. Mostly it was | 
the long word — often a word with a shorter word equivalent. 

Phrases that muddied the stream of understanding included “order 1 

of magnitude;” “state of the art;” “in an expeditious manner;” ‘'facilitate | 

the activation of;” ‘'integrated, time-phased finalisation,” and “depen- | 

dent on system parameters.” 

It became so difficult to find the meaning underlying all this suet 1 
that the following statement appeared on a Boeing bus schedule WITH- | 
OUT CHALLENGE: “Effective use of this schedule will minimise the | 
service available to you.” 

Who’s responsible for putting all that starch in the shirt of industrial | 

writing? For a while lawyers and accountants got all the blame. More | 

recently engineers and scientists have joined the list of offenders. 

In 1959 at the Darwin Centennial in Chicago an English neurologist | 

suggested that it was not science at fault, but words. “My long-term | 

prophesy,” said Dr McDonald Critchley, ‘‘is that, in the remote future, | 

the inhabitants of this earth will possibly use some form of communication | 

other than words.” 

Others at the conference suggested letting advanced computers do 
man’s talking for him. Whether civilisation ever will talk Cobol or some 
other computer language is not predictable. But scientists’ inability to talk 
1 intelligibly even to each other is documented. 

A special panel of the President’s Scientific Advisory Committee, 

| headed by Jerome B. Wiesner, presidential assistant for science and tech- | 
| nology, gave the President the bad news recently: 

“We believe,” read the report, “that information is part of research | 

| ... and that, in this age of information crises, the creator of information | 

| must assume as much responsibility as possible for subsequent dissemi- | 

1 nation and retrieval of the information he creates.” Then the report | 

1 banged over the clincher in a few final words: “New information could | 

1 be made easier to assimilate, and in this sense easier to retrieve, if authors | 

| wrote better.” 1 

Courses presently being offered to Boeing managers on a voluntary | 

| basis include reading improvement, oral communication, effective listening, | 

1 communications skills for managers, advanced communications and clear- | 

| writing workshop. Evening classes for all employees offer a choice among § 

| such courses as report writing, clear writing, business English, procedure | 

I writing and public speaking. 1 

The next step should be courses in penmanship. By comparison, the | 

I longhand efforts of men who think immensely faster than they can write | 

1 make a doctor’s prescription read like a three-word billboard. 

The poor stenographer who has to translate these scrawls into crisp, | 

1 typewritten pages is the heroine of all time. Just the other day a long- | 

I hand business letter to a recently transferred fellow employee ended with | 

1 this kindly thought: “Happy and settling times to you and your brood.” | 

The secretary, carefully following the curlicues to their logical end, | 

1 interpreted the sentence: Happy and settling times to you and your broad. ’ | 



Why specify 
PrecisionWindings' 
printed circuits? 


As Australian industry moves into an 
electronic era new applications for 
printed circuits are developed every day 
... and design engineers expect their 
printed circuit suppliers to be versatile 
and flexible. 

Constant research and scientific evolution 
of production techniques at Precision 
Windings’ plant assures first grade manu¬ 
facture; even relatively small quantities 
can be produced economically. 

PW’s photographic process does have 
many advantages . . . definition is crisp 
and clear, negatives are readily available 
for alterations, quality control during 
manufacture is precise. This is why 
more and more industrial organisations 
specify Precision Windings printed cir¬ 
cuits. 

Delivery is prompt and prices most com¬ 
petitive ... and advanced technical 
advice is yours for the asking. Ask for 
a “no obligation” estimate! 



52 Cambro Road, Clayton, Vic. 
Tel. 544 7370 
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RECORDING TAPE 

BY FAR THE CHEAPEST RANGE OF PREMIUM 
QUALITY TAPE. ALL NEW IN BOXES. 

RADIO MART 

58 CARRINGTON ST. (Opposite Wynyard Park.) SYDNEY. 2000. 

2i" — BOO ft. $1.10 

3" — 150 ft. 50c. 

3" — 225 ft. 65c. 

3" — 500 ft. $1.50 

7" — 1200 ft. $2.50 

7" — 1800 ft. $3.45 

7" — 2400 ft. $6.35 

7" — 3600 ft. $7.95 

3}" — 600 ft. $1.65 

4" — 300 ft. $1.25 

5 " — 600 ft.- $1.60 

EMPTY REELS — 3" — 

CASH WITH ORDER. POST FREE. SEND COUPON NOW. 


NAME_ 

ADDRESS__ 

(Block Capitals) 


5" 

— 900 ft. 

$1.98 

5" 

— 1800ft 

$4.98 

5t" 

— 900 ft. 

$2.33 

51" 

— 1200 ft. 

$2.80 

5f" 

— 1800 ft. 

$3.99 


SPECIAL 

GENUINE E.M.I. MYLAR 
10}" REELS 

ONCE USED_$4.50. 


5" — 40c. 7" — 55c. 


“One commercial firm in Adelaide 
expressed themselves as ‘very impress¬ 
ed.’ Copies have also been taken back 
to England where they were reportedly 
‘very well received.’ 

“It gets very embarrassing when 
someone who has spent considerable 
time studying it starts to ask compli¬ 
cated questions about it.” 

Having received the letter, Mr Rowe 
tried it out on me and my own reaction 
was to append something along the fol¬ 
lowing lines: 

As far as I am concerned, the 
article fails completely to communi¬ 
cate. Possible explanations for this 
are: 

1. I may be completely ignorant of 
the subject matter and the terminology 
which it is necessary for the writer to 
use. This would be my lack. 

2. I may be familiar with the sub¬ 
ject matter but the writer may be 
unable to express it in terms which I, 
as a reasonably informed reader, am 
able to comprehend. That would be 
his problem. 

3. The writer may have a flair for 
stringing together impressive terms 
which do not, in fact, mean anything. 
He should seek a career in politics or 
advertising! 

These remarks never went outside our 
office since they might also have failed 
to have qualified as “funny” and given 
offence. At that stage, we had no clear 
idea as to whether C.R. was a construc¬ 
tive practical joker, or someone with a 
very large chip on his shoulder. 

Accordingly, Mr Rowe’s reply was 
along conventional lines: 


UNIVERSITY GRAHAM 
INSTRUMENTS presents ... 


UNIVERSAL BRIDGE SECTION: 

• Inductance (L) 

O.luH —11 OH 8 ranges 

Accuracy ±1%, ±0.5% of the full 

scale. 

O Capacitance (C) 

lpf — 1,100 uF 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

® Resistance (R) 

.01 ohm — 11 M-ohm 8 ranges 
Accuracy ±1%, ±0.5% of the full 
scale 

e Q and D0.1 —12 ±10% ±0.1 

POWER SUPPLY: 

Battery operated 

BRIDGE SOURCE: 

Internal Oscillator lKc/s 


MULTIMETER RANGES: 

DC VOLTAGE: 

0-2.5 volts) 

0-10 volts) 

0-50 volts) —20,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

AC VOLTAGE 

0-2.5 volts) 

0-10 volts) 

0-50 volts)—8,000 ohms per volt 
0-250 volts) 

0-1,000 volts) 

DC CURRENT 

0-50 microamperes—250 millivolts 
0-0.5 milliamperes) 

0-5 milliamperes) 

0-50 milliamperes)— 150 millivolts 
0-250 milliamperes) 

DC RESISTANCE: 

Range RX1 RX10 RX100 
50 M-ohm 



THE UNIVERSAL MULTITESTER 
MODEL ‘TJNITER F” 
DIMENSIONS: 9cm x 20cm x 15cm, 51b. 

Midscale —74-ohm 740-ohm 

7.4k-ohm 434k-ohm 
Minimum — 1-ohm 10-ohm 100- 
ohm 10 k-ohm 

Maximum — lOk-ohm lOOk-ohm 1 
Megohm 50 Megohm 
—20ma 2ma 0.2ma 

VOLUME LEVEL: 

—lOdb—4-lOdb on AC 2.5 volt range 

±5db-h36db on AC 50 volt range 

ALLOWANCES: 

DC voltage: ±3% at full scale deflection 
AC voltage: ±4% at F.S.D. 

DC current: ±3 % at full scale deflection 
DC resistance ±3% of full scale length 

Price $120 plus tax 


UNIVERSITY GRAHAM INSTRUMENTS Pty. Ltd., 

106 BELMORE ROAD, RIVERWOOD, N.S.W., 2210. 
Telephones: 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 


VICTORIA: EASTERN INSTRUMENT SERVICE Pty. Ltd., 
3 CARROL CRES., GLEN IRIS, 3146 
VICTORIA. Ph.: 20-3294. 


W.A.: Atkins CW.A.) Ltd., 

, 894 Hay Street, Perth, 6000. 

S.A.: Jason Trading Co., Pty. Ltd., 
33 Market Street, 

Adelaide, 5000. Ph. 51-6263. 


Representatives: 

• QLD.: Keith Percy and Co. Pty. Ltd., 
Waterloo St., Newstead, Bris., 
Qld., 4006. 


TAS.: W. P. Martin and Company, 

202 Argyle Street, Hobart, 7000. 
And 150 Wellington Street, 
Lanuceston, 7250. 
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TRANSIENT MICROWAVE STABILISATION FOR 
THE CONTROL OF VIBROSONIC DEMODULATORS 


The basic principles of this branch of electromismatic mechanisms 
is closely related to non-static vibrosonics, and a good grounding in | 

this latter subject will assist the student to a great extent, not only in | 

the practical work, but also in his or her theoretical studies particu- f 
larly with regard to high frequency pressure relays. 


It is well to keep our preliminary 
knowledge to the fore, so that confusion 
with the metallic inducement relating to 
the internal and external neutral charge 
will not have an adverse effect in put¬ 
ting these theories into practice. 

Inverted sine waves and offset delay 
networks help enormously in easing the 
problem of putting the saturation vol¬ 
tage well into the electrostatic field of 
neighbouring molecular structures, and 
cannot fail to induce a similar lobe out¬ 
side .this sphere of neutrality. 

Looking at it in another way, the 
bonded molecules of vibro entities can¬ 
not produce enough heat in this con¬ 
fined space to cause thermal adhesion 
at the right moment, consequently it 
would seem that no further advance¬ 
ment of the neutral zone could take 
place without further regeneration of 
anode bias currents, however high. 

This would seem to bring us back to 
where we started were it not for the de¬ 
lay in synthesis set up in the earlier 
stages which help to produce a clean 
cut in the wave formation at 50Kcs 
and above. Obviously any drop an 
frequency will produce a highly danger¬ 
ous swing of free electrons to the left 
and a brilliant display of captive 
neutrons to the right. 

To avoid this it is a simple matter 
to discharge the tube prior to the rise in 
output which could not take place had 
the wave formation of the higher fre¬ 
quencies been attenuated at zero poten¬ 
tial in the cathode follower of the 
previous tube. Again the confusion aris¬ 
ing out of this simple fact often leads 
| to the misplacement of the thermal by- 
| pass filter associated with similar lay¬ 


outs in these experiments, and it cannot | 
be emphasised too much at this point | 
how important a sound knowledge of 1 
the physical make up of electromismatic 1 
mechanisms is for these basic studies. 1 

It is foolish to attempt further studies 1 
in this field unless the theory of galvanic | 
and intermolecular frequency regenera- | 
tion is at one’s finger tips. 

Let us take a simple example: A | 
generator producing self induced polaris- 1 
ed sine waves is connected in series with 1 
a non-linear triode-hexode controlled de- | 
modulator. Let us assume that the in- | 
put from the generator is four times 1 
that of the demodulator at 77 degrees | 
Fahrenheit plus or minus 2 per cent. | 
Adjusting the bias to give zero volts § 
at peak potential, it is quite obvious that | 
we have produced a sine wave in the | 
third dimension. (See my book Chap. 43, | 
3D Oscilloscopes.) 

Now if we reverse the polarity of I 
the triode part of the demodulator tube 1 
we find that the molecular frequency | 
is double the input conductance in micro- | 
mhos. The time constant is all important \ 
when calculating the required coupling 1 
needed to produce such a result and 1 
care should be taken not to devaluate | 
the tolerance or over - estimate f 
the strength of the field produced at I 
the lower end of the scale. (See “The Ins I 
and Outs of Dectances,” Dr Henry | 
Choke). The time constant should not | 
vary more than half a mho at 75 degrees | 
Fahrenheit or Centigrade; failure to I 
keep within these limits will cause the I 
transient ultra high frequency voltage to 1 
bypass the waveguide and cause a lag | 
in phase by as much as 17 degrees. | 
. . . and so on. 1 
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. 11111111111 i m it 11111111111 it 111111 

“Dear Sir, 

“It certainly might seem incredible 
that sio many people could have been 
able to take your ‘article’ so seriously. 
However, we here at ‘Electronics Aus¬ 
tralia’ find this less difficult to believe 
than would many, as a result of our 
fairly extensive experience in reading 
technical articles and preparing them 
for publication. One only has to do 
this for a short while to realise just 
how low is the level of communica¬ 
tion regarded as ‘normal’ for technical 
papers, articles and discussion gen¬ 
erally. In the circumstances, it is not 
so surprising that a spoof such as 
yours can remain undetected. 

“It is also rather depressing to any¬ 
one sincerely interested in promoting 
technological progress. How much 
more progress could be made if only 
all the people concerned spent more 
time and effort in trying to communi¬ 
cate with one another more clearly 
and more effectively?” 

“Perhaps you would like us to pub¬ 
lish whole or part of your ‘article’ 
with suitable comments, in the hope 
that it may make some contribution 
towards improving the situation.” 


From subsequent correspondence, it 
has become clear that C.R.’s sense of 
humour would easily have coped with 
the jocular retort set Out earlier. It is 
clear also that he passed his “article” 
out in good faith, expecting loud guf¬ 
faws. Instead, he was non-plussed by 
repeated, sage noddings of heads. 

Mind you, it doesn’t follow that every¬ 
one who reacted in this way was neces¬ 
sarily taken in. It is much easier to nod 
one’s head sagely than to observe 
objectively: 

“This bloke’s some kind of a nut!” 

Still, setting aside those who may have 
chosen to be more courteous than frank, 
C.R. appears to have made a point, even 
if without intending originally so to do. 
A cross-section of technical personnel 
has become so conditioned to obscure 
technical writing that they failed com¬ 
pletely to spot a spoof. 

Shades of the art critic who was taken 
in by a segment of painter’s overalls, 
mounted in a frame. 

Or the music critics who commented 
seriously on a “performance” made up 
of tape snips from a wastepaper basket 
in a B.B.C. studio! Q 


LUX STEP UP TRANSFORMER 
FOR MOVING COIL CARTRIDGES 

The new Model AS-3A step up uansformer 
permits the use of high compliance moving 
coil stereo cartridges and the reduction of 
cartridge assembly weight and mass. Com¬ 
pletely shielded, the AS-3A may be fitted any¬ 
where between the cartridge and the amplifier 
and is completely wired; connection is made 
by clix plugs. A switch permits 
variation of direct/step-up in- <£OA Cfi 
puts. Inc Sales Tax 


POWERFUL STEREO AMPLIFIER RATED 
AT 50 WATTS R.M.S. $129 

Using PP 7189's, the new Sound SA-51 is 
rated at 25 watts R.M.S. in each channel. 
Frequency response is 20-20.000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups. 6 mV. 
for tape heads and 200 mV. for tuners, etc. 
A headphone jack is provided as well as 
switches for tape monitor, loudness control, 
scratch filter, rumble filter, speaker muting 
and AC power. Stereo balance may be 
checked with the balance meter. 

Mode and tone controls are all d OQ 
provided. Inc. Sales Tax 4> I fc.%/ 


SOUND MODEL SRQ-602X SOLID STATE 
TUNER/AMPLIFIER 

OVER 100 WATTS MUSIC POWER! $219 

With a frequency response of 20-20.000 Hz. 
± 1 dB. the SRQ-602X features an extremely 
selective AM tuner and sens, for magnetic 
pickups of 3 mV. 29 transistors and 19 
diodes/rectifiers. Sides of the cabinet are 
selected Danish teak and this handsome 
amplifier will grace any lounge 
room. Write for detailed specifi- Q 

cations. Inc. Sales Tax s)*- ■ ^ 


WHAT DOES A DIAMOND STYLUS COST? 

It all depends on the cartridge . . . compare, 
Encel prices for Lux and Micro diamond stylii 
before you buy a cartridge. As all stylii 
require replacement sooner or later you’ll be 
wise to buy Lux or Micro magnetic cartridges 
at the beginning. Here are the prices of stylii 
for these hiqh quality cartridges:— Lux T-15, 
$9.50, Lux T-15-E (elliptical). $14.50. Micro 
2000/5. $7.50. Micro 3000/5. $8.50. Micro 
3000/E (elliptical), $12.50. All are diamond 
stylii and prices include sales tax. IMPORT¬ 
ANT: When you invest in a cartridge gnake 
sure the stylus is readily replaceable. 


NEW MICRO MAGNETIC CARTRIDGE — 
ONLY $12.50! 

The Micro 207 is a robust, high quality cart¬ 
ridge designed for changers as well as nor¬ 
mal tone arms. A replacement stylus costs 
only $4.50; frequency response 
is wide and musical. Inc. <£-IO CH 
Sales Tax I t.OU 

NEW SOUND MODEL SAQ-203 SOLID STATE 
MAG. SENS. STEREO AMPLIFIER . . . 
ONLY $64.50! 

Measuring only 10%" x 7V4” x 4", the SAQ- 
203 is rated at 6 watts R.M.S. in each channel 
and has a frequency response of 30-20,000 
Hz. Input sens, is 3 mV. for magnetic cart¬ 
ridges. An attractive die-cast front panel 
surrounds all essential controls. 18 low 
noise transistors. Headphone jack, scratch 
filter and mode switch are 
standard. Including Sales ^04 0Q 


TRUVOX STEREO TAPE UNITS MODELS 
PD 102 AND PD 104 

With four independent pre-amplifiers, com¬ 
plete mono and stereo monitoring facilities 
are provided on the new TRUVOX PD-102 
and PD-104. Twin VU meters. Mixing buttons 
for sound on sound. Separate solid state 
record and playback pre-amplifiers. Three 
motors, including papst drive motor, three 
speeds. Sensitivities match any ancillary 
equipment of any make. Frequency response 
— 30-17,000 Hz. at 7V2 i.p.s. — plus or 
minus 2 dB. Signal to noise is better 
than 50 dB. Input sens, are . . . Micro¬ 
phone — 1 mV. at 50k. ohms. Radio Tuner 
or Pick-up — 50 mV. at 100k. ohms. In¬ 
creased tariffs have been responsible for 
price increase to $278 (Including Sales Tax.) 

N.UJI 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

•Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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Using small CCTV cameras 
with domestic TV receivers 


Small closed-circuit TV cameras have recently become available at moderate 
cost. This article describes how they may be connected to typical domestic TV 
receivers to provide low cost video monitoring and display systems 
for industry, clubs, schools and colleges, churches and around the home. 


by Jamieson Rowe 


Closed-circuit television or “CCTV” 
systems are by no means new; in fact, 
they date from the discovery of tele¬ 
vision itself. However, until recently thev 
have been somewhat restricted in appli¬ 
cation, the relatively high cost 
of camera and .associated equipment 
making them suitable mainly for “pro¬ 
fessional” use in applications where cost 
is of secondary importance to perform¬ 
ance and reliability. 

The field of potential CCTV appli¬ 
cations broadened considerably with the 
recent development of small camera units 
which, while providing a standard of per¬ 
formance and reliability adequate for 
most non-broadcasting applications, may 
be produced and marketed at quite 
modest cost. An example is the “Shiba- 
den” HV-13 camera pictured, wliich 
currently sells for approximately $320 
less lens. (Like most units of this type, 
it takes standard 16mm movie lenses.) 
It features a 1-inoh diameter vidicon 
camera tube, fully silicon transistorised 


danger, discomfort or wasteful inter- 
or intra-departmental staff traffic. 

CCTV can be used in hospitals for 
multiple patient monitoring, observation 
of patients in a critical condition or 
in an isolation ward, relaying of opera¬ 
tions to tutorial rooms, and remote refer¬ 
ence to clinical and treatment records. 

Schools, universities, colleges and 
other educational bodies can use CCTV 
to extend the coverage of lessons, lec¬ 
tures, demonstrations and tutorials. Edu¬ 
cational research workers can use a 
CCTV system to provide concealed- 
camera monitoring of the effectiveness 
or otherwise of teaching techniques; 
while clinical and experimental psycho¬ 
logists and psychiatric workers can use a 
•similar approach in studying the be¬ 
haviour of subjects in experimental and 
clinical interview situations. The effec¬ 
tiveness of such applications might well 


ridden, and amateur dramatics. Here 
again the potential uses of CCTV could 
be extended considerably with one of 
the new moderately priced video tape 
recorders. 

The heart of a TV camera is the 
camera tube, whose purpose is to scan 
an image of the scene to be televised and 
produce the video information necessary 
for reproduction of the scene by the 
kinescope in the receiver. The camera 
tubes used in the majority of small 
CCTV cameras are of the vidicon type, 
although some of the more elaborate 
units employ a recent development of 
the vidicon known as the Plumbicon. 

Vidicon camera tubes are simple and 
reliable devices which offer small size, 
high resolution, excellent signal-to-noise 
ratio and black level definition, and 
moderate sensitivity compared with the 
more elaborate camera tubes. They also 
have an incident light/video output trans¬ 
fer characteristic, or “gamma,” which is 



circuitry, automatic compensation for 
varying light levels, independent video 
and modulated RF outputs, and com¬ 
pactness—it measures only 11 iin x 3Hn 
x 6iin overall, without lens. 

A unit of this type may be used in 
conjunction with one or more domestic- 
type TV receivers to provide monitoring 
and display facilities at a fraction of 
the financial outlay which formerly 
would have been involved. In many 
domestic applications, for example, the 
outlay will represent little more than 
that for the camera and lens, say, $360, 
as the receiver will be available already. 
In other cases a simple one-monitor sys¬ 
tem will typically cost only $400 or 
so with the use of a reconditioned 
second-hand receiver, or around $500 
with a newly purchased small-screen 
porcaible receiver. 

From these figures it may be seen 
that, m many applications for which it 
was formerly suitable but prohibitively 
expensive, OCTV may now be regarded 
as a feasible and economical proposi¬ 
tion. The following examples may give 
an idea of the many applications for 
which this is likely to be the case. 

In industrial and commercial 
situations, CCTV may be used to pro¬ 
vide remote visual! monitoring of pro¬ 
cesses and equipment operation, remote 
stock 'inspection, remote inspection of 
invoices, accounts and other records, 
personnel monitoring pnd identification. 
The use of CCTV in such situations 
will be of particular value where direct 
personal observation involves physical 


The Shibaden 
HV-13, a com¬ 
pact CCTV cam¬ 
era using a 1-inch 
vidicon tube. 
Fully silicon tran¬ 
sistorised, it is 
very suitable for 
use with domestic 
TV receivers. 


be extended and enhanced by the use of 
one of the recently developed and moder¬ 
ately priced helical-scan video tape re¬ 
corders. 

Churches may find it feasible to em¬ 
ploy a CCTV system to relay services 
and other ceremonies to adjacent halls 
and rooms when “overflow” conditions 
prevail. Larger parishes might also con¬ 
sider using a CCTV link to provide a 
relay for their “crying-rooms.” 

A CCTV system can be used by clubs 
to relay live entertainment to adjacent 
rooms, lounges and outdoor areas. They 
can also use such a system for security 
monitoring of parking areas apd un¬ 
attended cloakrooms. 

Home uses for CCTV include infant 
and child monitoring, caller identifica¬ 
tion, observation of the ill and bed¬ 


almost exactly complementary to that of 
a kinescope. Because of these features 
vidicons are eminently suited for use in 
low-cost CCTV systems. 

Their main disadvantage is a tendency 
to exhibit image lag and moving image 
smear at low light levels, due to various 
effects within the target material. The 
newly developed Plumbicon tube is con¬ 
siderably better in this respect, the im¬ 
provement being due to the use of lead 
oxide as the target material. 

The essential basic elements of a 
vidiccn camera tube are shown in figure 
1 (a), which will now be used to briefly 
explain vidicon operation. A standard 
optical lens system focuses an image of 
the scene to be televised on to a “target” 
electrode which consists of a thin layer 
of photoconductive material (usually 
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antimony trisulphide or a compound of 
silver, bismuth and caesium). A perman¬ 
ent electrical connection is made to the 
lens side of the target by means of a 
thin transparent “signal plate” electrode 
of tin oxide. The rear side of the target 
is scanned by a low-velocity electron 
beam produced by an electron gun 
assembly similar to that of a normal 
cathode-ray-tube or kinescope. 

The target material is essentially a 
dielectric whose leakage resistance varies 
from a very high value to a relatively 
low value with increasing incident 
illumination. Typical values for trans¬ 
verse or front-to-rear resistance of a 
small elementary area are 20M for zero 
illumination and 2M with maximum 
nominal illumination. The lens side of 
the target and the signal plate are con¬ 
nected via a resistor (usually around 
50K) to a supply providing some 4*20 
to 45V with respect to the electron gun 
cathode. The resistor becomes the “video 
load,” across which appears the video 
output signal. 

Because the target layer is very thin, 
leakage in the plane of the layer surfaces 
is negligible compared with transverse 
leakage. As a result the target effectively 
consists of an array of many thousands 
of parallel C-R elements, the “front” 
connections of each being commoned 
together by the signal plate. The “rear” 
connections are scanned by the electron 
beam, which may be regarded as roughly 
equivalent to a rapidly operated samp¬ 
ling or “multiplexer” switch. 

As the electron beam is scanned 
across the rear of the target layer, it in 
effect connects the “rear” end of the tar¬ 
get elements to the potential of the 
electron gun cathode. This it does by 
supplying electrons to the elemental 
“capacitors” so that they become charged 
to the target supply volita.ge. 

In the 20mS between successive scans 
the charge on an element tends to leak 
away through its transverse leakage 
“resistor.” The extent to which this 
occurs will depend upon the incident 
light i.e., the picture information at 
that particular point on the target image. 
If there is little or no incident light, the 
charge will hardly leak away at all, 
whereas if the element corresponds to a 
bright spot on the image the charge will 
leak away appreciably before it is again 
scanned by the electron beam. 

When each element is re-scanned, the 
number of electrons Which will be sup¬ 
plied to it by the electron beam in restor¬ 
ing its charge will depend upon the 
amount of leakage that has occurred in 
the inter-scan period—and hence upon 
the average incident light falling on the 
element during that period. Thus cur¬ 
rent will flow through the electron beam, 
target, video load and target supply, 
whose instantaneous value will be pro¬ 
portional to the incident light falling 
on each of the elements being scanned; 
and across the video load will appear a 
corresponding voltage fluctuation which 

At right are two views of the 
interior of the HV-13 camera , 
showing the vidicon tube and coil 
assembly, the circuit boards for 
the video amplifier and deflection 
systems, and the power supply. 

The VHF oscillator and modu¬ 
lator wiring board is not visible, 
being to the rear of the power 
transformer. 


TRANSPARENT 


FHOTOCONDUCTIN3 
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(MAY BE REPLACED BY 
PERMANENT MAGNETS) 
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G4 ELECTRODE 

G3 ELECTRODE (DYNAMIC FOCUS) 


INDIRECTLY HEATED CATHODE 
Gl ELECTRODE (CONTROL GRID) 
G2 ELECTRODE (FOCUS GRID) 


Fig. I 


(b) VIDICON TUBE ASSEMBLY 
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MEASURING INSTRUMENTS 

KEW 66 & KEW 33 WITH 
AUTOMATIC OVERLOAD PROTECTION 



KEW-66 

The KF.W-33 is a modern dependable 
multitester designed for quick, accurate 
testing the ideal low-cost VOM for any 
radio-TV serviceman, experimenter, tech¬ 
nician, etc. 

It provides wide voltage, current, resist¬ 
ance and dB ranges clearly visible on a 
large meter with 2-color calibrations. 
Sensitivity is 20,000 ohms per volt DC 
and 10,000 ohms per volt AC and 1 p.c. 
precision resistor components. 


The KEW-66 is a dependable multitester 
with an advanced circuitry for accurate 
testing and servicing for appliances, radio, 
hi-fi equipment, television and electronic 
instruments. 

Sensitivity is 20,000 ohms per volt, AC 
and DC' with a meter sensitivity of 35 
microamperes. 


DC VOLTAGE 

0-10 50/250 500/1000 V (20K12/V) 
AC VOLTAGE 

0— 10/50/250- 500 1000 V (10K12V) 
DC CURRENT 0 — 50S2A l0mA/250mA 
RESISTANCE 0-20K/200K/2M12 

(Midscale Approx. 48012/4.8K/48K12) 
DECIBELS From —20 to +22 

METER SENSITIVITY 35//A 

ACCURACY DC 3% of full scale 

AC 3% of full scale 
Resistance 3% of scale length 

BATTERY 

UM—3(1.5V)x2 battery or equivalent 
DIMENSIONS 166 X 41 X 70mm 

6/17/32x 1 39/64 x 2$in.) 


DC 1 V/2.5V/5V/ 10V/25V/50V/ 100 V 

VOLTAGE 250V/500V/ 1,000V) 

(20,00012/V) 

AC 1 V/2.5V/5V/ 10V/25V/50V/ 100V 

VOLTAGE 

250V/500V/ 1,000V (2,000V 12/V) 
DC CURRENT 

50/xA/2.5mA/25mA 500mA 

RESISTANCE 

0 — 5K12/50KQ/500K12 /5MC2 
(Midscale Approx.5012/50012/5K17/50K12) 
DECIBELS 

—20 +22db on 10V AC Range 
METER SENSITIVITY 35/xA 

ACCURACY DC 3% of full scale 

AC 3% of full scale 
(5V RANGE UP) 5% of full scale 
(IV, 2.5V RANGE) 
Resistance 3% of scale length 

BATTERY 

UM—3(1.5V)x2 battery or equivalent 
DIMENSIONS 185mm x 100mm x 44mm 
7 9 32 x 4X = 47. 64 



VACUUM TUBE VOLT METER 



K-l 16 


Dimensions: 190x122x90 m/m 

(7J x 4 51/64x 3 35 64in) 
Weight: 1.8 Kg (4.0 lbs) 

Complete with Test Leads (3-piece/set) 

and Operation Manual 


Measuring ranges 
DC Voltage (in 7 ranges) 

0—1.5/5/15/50/150/500/1500V full scale 
(15KV to 30KV, using High Voltage 
Probe Kyoritsu Models K-l50 or K-l51) 
AC Voltage (in 7 ranges) 

Sine Wave 0-1.5/5/15/50/150/500/ 
1500V RMS full scale 
Peak-to-peak 0/4/14/40/140/400/1400/ 
40000V p-p 

Resistance (in 7 ranges) 

0-1/10/100/1000K12 
0-10/100/1000M12 
Decibels —20 to +65 db 
(0 dB— ImW in 60012 line) 

Input resistance: 

DCV 11M12 (1MS2 in Probe) 
Accuracy: DC ±3%, 

AC + 5% full scale 
Resistance ±3% scale length 
AF/RF Response: 

±3% between 50 cps-500 Kc 
(at terminals) ±5% between 30 cps-1.5Mc 
±10% between 15 cps-10 Me 
Meter sensitivity: 0-200 /xA-DC 
Tube Complement: 

6AL5/EAA91, 12AU7/ECC82 
Power Supply: 

117V or 220V AC 50/60 cps 
(other voltages available) 


SWR METER 
K-l 09 


SW Ratio: 1 : 1 to 1 : 10 
Accuracy: balance within ±3% scale 
length 

Impedance: 52/75 12 

Frequency Range: 1.5 — 60 Me; Error in 
Bridge Balance: below ±3% scale length 
Meter sensitivity: 0—100yuA DC 
Dimension 80x185 x61 m/m 

(3 5/32x7 9/32x2 13 32in.) 



ASTRONIC IMPORTS 


MEL.BOURNE 
48-9191 I 


1 />/! IS I OS Ob l LLCT RON 1C INDUSTRIES L/ll) 

SYDNEY ADELAIDE BRISBANE PERTH 

31-6721 23-4022 2-0271 28-3111 


HOBART 

2-2711 


ELECTRONICS Australia, November, 1967 





















becomes the video output signal. The 
latter will be negative-going—i.e., bright 
picture areas will produce negative ex¬ 
cursions. 

A complete vidicon tube is shown in 
figure 1(b), together with its associated 
deflection, focusing and alignment coils. 
The target and signal plate electrodes 
are deposited on the inside of the optic¬ 
ally flat end of the tube, with ta peri¬ 
pheral metal ring used both to provide 
an external connection and to ensure a 
uniform charge distribution across the 
target. 

The electron gun has an indirectly 
heated cathode and control grid (Gl) 
which are very similar to those of a 
standard cathode-ray-tube. The control 
grid potential is varied between OV and 
— 120V with respect to cathode, to 
adjust beam current. If the beam current 
is inadequate for a particular image on 
the target, there will be insufficient elec¬ 
trons available to recharge those picture 
elements in the highlight areas and the 
picture will “flare out” in those areas. 
Conversely, excessive beam current 
causes loss of picture definition due to 
deposition of excess charge on the target 
surface. Beam current must therefore be 
adjusted for optimum results on each 
scene by means of the control grid 
potentiail. 

Target supply voltage should also be 
adjusted for each scene, as excessive 
background flare is produced if the target 
potential is too high relative to the 
illumination level. Conversely, low tar¬ 
get potentials produce corner darkening 
or “porthole” effects. Adjustment of tar¬ 
get voltage may be made by means of 
a manual control, or alternatively by a 
feedback circuit which monitors video 
output level. The Shibaden HV-13 cam¬ 
era pictured features a feedback circuit 
of this type. 

Following the control grid electrode 
is a static focusing grid G2, usually 
connected to a potential of around 
-f300V. To the target side of this is a 
cylindrical electrode G3 which is fed 
with parabolic waveforms derived from 
the deflection circuits for “dynamic 
focusing” to ensure sharp beam focus 
over the target despite path variations 
introduced by the scanning. And finally 
there is an accelerating and shield elec¬ 
trode G4, whose end adjacent to the 
target surface is fitted with a fine wire 
mesh to ensure a uniform deceleration 
field across the target surface. 

Immediately surrounding the tube en¬ 
velope are the magnetic deflection coils 
used to scan the electron beam over the 
target surface. Surrounding the deflec¬ 
tion coils in turn is a focus coil which 
sets up a uniform axial magnetic field 
in the tube for helical beam focusing. 
The current through the focus coil may 
be varied by a potentiometer in order 
to obtain optimum picture definition. 
Finallv, at the re^r of the focus coil 
and directly outside the G2 electrode 
is an alignment ceil or permanent mag¬ 
net assembly used for beam centring 
and alignment. 

A typical CCTV camera consists of a 
vidicon tube and its coil assembly, oscil¬ 
lators and amplifiers for vertical and 
horizontal deflection, and a video ampli¬ 
fier producing something like IV peak 
video output. Most cameras in the modest 
price range generate their own svn- 
dhronising and blanking pulses from the 
inbuilt deflection oscillators, producing 
non- or random-interlaced signals. The 
more pretentious units have facilities 


In many applica¬ 
tions these simple 
modifications will 
be sufficient to 
obtain high-qual¬ 
ity results with a 
standard receiver. 



♦make sure that both screen 

AND PLATE SUPPLIES ARE 
F ig 2 SWITCHED (SEE TEXT) 


* MAINLY NECESSARY 
WHERE LONG CAMERA 
CABLES ARE TO BE USED 


for external sync., allowing them to be 
locked into a system having interlaced 
sync, generators. 

Some units have an inbuilt VHF 
carrier oscillator and modulator, and 
produce a modulated carrier suitable for 
direct connection to the antenna termi¬ 
nals of a normal domestic TV receiver. 
This facility may be provided either in 
addition to direct video output, or in 
place of the latter. The Shibaden F1V-13 
camera provides both outputs and, if 
required, both may be used at the same 
time. 

For simple CCTV applications it may 
often be quite sufficient to employ a 
camera with an inbuilt modulator, con¬ 
necting its VHF output to a standard 
domestic receiver and operating both 


on a vacant channel to prevent inter¬ 
ference effects. However this method of 
operation will in general not be satis¬ 
factory in applications where it is desired 
either to operate a number of displays, 
a number of cameras, or long lengths 
of cable, or to obtain the maximum 
possible picture definition of which the 
camera is capable. In such cases it will 
usually be found preferable to employ a 
camera or cameras having direct video 
output, and connect it or them into the 
video amplifier of the receiver or re¬ 
ceivers. 

The direct video output of most small 
CCTV cameras delivers a signal of 
around IV peak, AC coupled (ie, with 
a mean level of zero) and at an imped¬ 
ance level of 50 ohms. The signal is of 


PHILCO MICROELECTRONICS 

ANNOUNCES THE PA7600 BROADBAND AMPLIFIER 

45db at 60 Me 25db at 160 Me 2.5 Mw power output 

We are, frankly, excited about the potential of this new device—about the 
tiers, RF and IF amplifiers through VHF, oscillators and the like, 
design possibilities it onens for you in such fields as broadband video ampli- 
An examination of the gain vs. frequency curves (Measured with 50 ohm 
source and load) also suggests the desirable bandpass flatness (plus or minus 
1 db). And the Voltage vs. Load Resistance curve reveals a 2.5 mw power 
output—more than adequate to drive, say, a detector. 




In addition to this remarkable set of parameters—the Philco PA7600 main¬ 
tains its operating point and gain characteristics stable over the full military 
temperature range (—55deg to 125degC). It operates with a single power 
supply. It is AuC-able. It requires a minimum of external components. And 
the Philco PA7600 is available in a 105 package. 

Sole Australian Representatives 

D. R. Johnston and Co. Pty. Ltd. 

SUITE 14, "STANHILL 33/' QUEENS ROAD, MELBOURNE 
Telephone 26-1381. Telegrams and Cobles "Viaton," Melbourne. 
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LEAK 

The first name in high fidelity! 



The Sandwich cones comprise stiff alu¬ 
minium skins for the outer surfaces where 
stresses are greatest, bonded to a thick 
core of featherweight, expanded plastic 
where stresses are lowest. Use of this 
material provides immense stiffness and 
rigid piston action over more than six 
octaves and results in a remarkably smooth 
response free from violent peaks and 
troughs over a very wide frequency range. 
Available in mahogany, teak and walnut, 
this beautifully finished enclosure is still 
the only compact speaker system offering 
substantially linear frequency response. 
Size: 26” x 15” x 12 ”. 



Leak 

Mini Sandwich speaker 
system 

$99.00 


For music lovers who cannot spare space 
for a full-size LEAK Sandwich, the new 
Mini-Sandwich provides almost identical 
performance, with the exception of the 
very lowest octave. This superlative small 
speaker system is designed and made 
exactly as its larger companion. Size: 185 ” 
x 11 ” x 7”. Available in mahogany, teak 
and walnut. 


Leak 

‘Stereo 30’ amplifier 

$198.30 


The “Stereo 30” solid state amplifier offers 
the discriminating music lover, studio — 
quality sound reproduction, advanced 
audio engineering and pleasing aesthetic 
design. The performance of the LEAK 
“Stereo 30” represents the highest stan¬ 
dards available. 

Each LEAK instrument is individually 
crafted and has the same high quality 
performance as LEAK instruments supplied 
to broadcasting and television companies 
throughout the world. 



* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 
For leaflets & information write to: 


H. J. LEAK (AUST.J 

P.O. BOX 14. FRENCH'S FOREST, N.S.W. 2086. AUSTRALIA. 
TELEPHONE: 94 4902. 

FACTORY: 1 CAMPBELL PDE. MANLY VALE N.S.W., AUSTRALIA. 
CABLES: LECTRON. SYDNEY. 



Professional equipment enquiries to Simon Gray offices or Representatives in all states 


RESEARCH • ENGINEERING • MANUFACTURING 
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AY 1102. 
AYU14 


2N3565, 

BC108 


CAMERA 

INPUT 



5x VIDEO PREAMPLIFIER 


2x1N3193.Aj25, 

AD100,OA605,etc. 



This simple video preamp may be used to boost contrast in situations 
where the camera output is inadequate. Power for the preamp is derived 
from the heater line of the receiver. 


positive polarity and is thus quite suit¬ 
able for direct connection to the grid 
of the single video amplifier valve fitted 
to most domestic receivers. Although the 
camera signal has a mean value of zero, 
linearity usually proves adequate for the 
small excursions involved by virtue of 
the small residual bias normally applied 
to the video amplifier valve. In most 
cases it is therefore only necessary to 
fit a camera socket and change-over 
switch as shown in figure 2. 

The switch should be mounted as 
close to the video amplifier grid as pos¬ 
sible, in order to keep the inter-connec¬ 
tion wire as short as possible. Excessive 
length of this wire can cause instability 
and/or smear and degraded definition 
during normal reception, due to either 
IF radiation, stray capacitance or both. 

In some receivers the video amplifier 
grid and video detector circuit float at a 
DC voltage above earth. In such cases 
it will be necessary to employ a blocking 
capacitor between the switch and the 
grid. A value of at least lOuF will 
usually be necessary in this position to 
ensure adequate LF response and mini¬ 
mum distortion of the vertical sync, 
pulses. The working voltage and polarity 
of the capacitor (it will generally have to 
be an electrolytic) will depend upon the 
voltage and polarity at which the grid 
circuit is floating. 

The 68-ohm resistor shunting the 
camera input socket is for impedance 
matching. If only short camera cables 
are to be used it may be omitted, par¬ 
ticularly if difficulty is experienced in 
obtaining adequate picture contrast. The 
resistor will mainly be necessary to pre¬ 
vent smear and ghosting when long 
camera cables are used. 

A second pole of the switch removes 
the HT supply from the last video IF 
stage in the “camera” position, effective¬ 
ly disconnecting the receiver front end. 
This prevents off-air signals or front end 
noise from degrading the camera signal. 

Care should be taken to ensure that 


both the screen and plate supplies are 
removed by the switch; otherwise the 
valve ratings may be exceeded. In some 
cases the HT supply circuitry of the IF 
stages may be such that it will be neces¬ 
sary either to switch the HT of the 
whole IF amplifier, or to employ a 
third switch pole to break the screen 
supply separately from the plate supply. 
Individual cases of this type will have to 
be treated on their own merits. 

The simple direct video Input just 
described will probably prove adequate 
for many applications. However, in some 
cases there may not be sufficient overall 
video gain to produce a picture of 
acceptable contrast. This may be due 
to abnormally low gain in the receiver 
video amplifier, the use of long camera 
cables, or perhaps nothing more than 
a situation Where the scene to be tele¬ 
vised has a rather low lighting level. 

In such cases adequate contrast may 
usually be obtained by fitting between 
the camera input and the switch a pre¬ 
amplifier of the type shown in the circuit 
of figure 3(a). The circuit shown has a 
video voltage gain of 5 times (14dB), 
with a bandwidth and noise figure suffi¬ 
cient to produce negligible picture de¬ 
gradation. 

The circuit is a complementary feed¬ 
back amplifier using silicon planar tran¬ 
sistors. The input stage employs a PNP 
type AY1102 or AY1114, while the out¬ 
put stage uses an NPN type 2N3565 
or BC108. Heavy negative voltage feed¬ 
back is used to define the voltage gain 
and produce adequate bandwidth. 

The input coupling capacitor should 
be at least luF to ensure adequate LF 
response. A “redcap” ceramic or a tan¬ 
talum unit may be used in this position, 
either being preferable to an aluminium 
electrolytic type. The 68-ohm input ter¬ 
minating resistor is as before required 
mainly where large camera cable lengths 
are to be used. 

An output coupling capacitor is not 
required where the video amplifier grid 



NOW ... A PRECISION TONE ARM 
FOR ONLY $19! 


The Nikka-Lustre tone arm Model C.P.3 is a 
beautifully engineered instrument which will 
track down to % gram with suitable cart¬ 
ridges. An open-front head shell accepts 
all standard V 2 in. mounting cartridges — 
and the arm takes Ortofon and SME shells 
without modification. Miniature ball races are 
used throughout — an outrigger bias adjust¬ 
ment sets stylus pressure. A tailored lifting/ 
lowering device is now available for this 
arm ($7.50). See the review in “Electronics 
Australia’’, p. 123, October, 

1966. Write for copies. Encel 

p rice including S ales Tax %J> I tLUU 


LOW PRICED CERAMIC CARTRIDGE FOR 
BUDGET CONSCIOUS MUSIC LOVERS! 


Now the well-known Micro Model SC301 
Ceramic Stereo Cartridge with diamond 
stylus is available for only $6.90. Frequency 
response is 20-15,000 Hz. Tracking angle is 
15°. This popular stereo cartridge 
is A1 value at (including Sales 
Tax) . 


Regular inspection of all stylii is essential. 
Micro 50X stylus inspectors have just arrived 
$1.80. We recommend inspection 
after each 50 sides even with 
diamond stylii! Inc. Sales 
Tax . 


$1.80 


WHARFEDALE SPEAKERS 

A complete range of world-famous Wharfedale 
sound reproducers is always available at 
Encel Stereo Centres . . . write or call for 
an EMQ or a trade-in valuation. Models in 
stock include: Super 3, Super 5, Super 8 
RS/DD, Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8 in. Bronze 
RS/DD. 10 in. Bronze RS/DD, Golden 10 
RS/DD and RS 12/DD. 



NEW ZENZA BRONICA CAMERAS 


Many enthusiastic photographers prefer a 
2!/4 square single lens reflex; only Zenza 
Broncia has incomparable Auto-Nikkor Lens 
equipment and a TTL exposure meter. Use of 
a focal plane shutter reduces the price of 
supplementary lenses considerably. The new 
model S2 Bronica has a detachable film back 
enabling change of film in a few seconds 
and is attractively priced at $319 complete 
with f2.8 75 mm. lens. The model C2 sells 
at only $249. Both prices include sales tax. 
Encel Electronics Pty. Ltd. is the Australian 
Agent for Zenza Bronica. Ask for prices 
on the multitude of supplementary lenses 
and accessories. Encel prices are less than 
half U.K. prices and less than two-thirds 
U S. prices for identical cameras. 

MODEL S2—$319 including Sales Tax. 

MODEL C2—$249 including Sales Tax. 



ELECTRONICS 
(STEREO) PTY. LTD. 


Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 423762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Simple 

push-button 

perfection 



The new Telefunken Stereo model 204E 
Tape Recorder works simply and perfectly 
any way you care to take it. Because all 
controls are on the deck, you can stand 
it up-ways, side-ways, any-way—it’s still 
easy to manipulate, still has the same 
startling clarity of tone. It has other 
unique features, too. Separate and in¬ 
dividual volume, tone and record level 


controls. Track selector, multi and syn¬ 
chro-play on the one easy dial. Two 
speeds, 7i and 33 — at 7i your response 
is 40-18,000 C.P.S, Big output —12 watt 
push-pull, fully transistorised push button 
operation. We’ll dub our demonstration 
tape on the free tape that goes with your 
recorder. It’s something no sound enthu¬ 
siast should miss. 




The total weight of this model is a mere 
63lbs. You can take it with you— any¬ 
where, and record unforgettable moments, 
from a symphony concert, to a tiger at 
the zoo, with true, even, magnificent 
sound. You can reach all controls with 


one hand, use torch or "Dryfit" recharge¬ 
able batteries —or main adapter. Takes 
willingly to any kind of violent action, 
because tape speed is guaranteed 
constant. 



TELEFUHKE 

AUSTRALIAN DISTRIBUTORS 

W. C. WEDDERSPOON PTY. LTD. 



193 Clarence Street, SYDNEY, N.S.W. Phone: 29-6681. 


ADELAIDE: K. W. Mayer & Co., 248 Angas St. Phone: 23-2055. PERTH: Musgroves Ltd., 223 Murray St. Phone: 
21-6611. MELBOURNE: Refer Sydney. BRISBANE: Sydney G. Hughes, 154-158 Arthur St., New Farm. Phone: 58-1014. 
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circuit is returned to earth via a resist¬ 
ance of more than IK. The negative off¬ 
set provided by the preamp will thus 
provide the video amplifier with a bias 
which will ensure that it will be able to 
cope with the increased video drive with¬ 
out bottoming on peak whites. In fact 
where the pre-amp is used with a receiver 
having a floating video amplifier grid cir¬ 
cuit—necessitating an output blocking 
capacitor—it will be advisable to make 
arrangements for a separate negative bias 
to be applied to the video amplifier grid. 
This may involve nothing more than an 
additional switch pole connecting the 
grid to earth via a moderately high 
valued resistor, but here again each case 
will have to be treated on its own merits. 

If a separate negative bias supply is 
required, it may be possible 'to obtain 
this from the horizontal output valve grid 
via a high valpe resistor and decoupling 
resistor. Otherwise a small auxiliary 
rectifier circuit may be employed, capaci- 
tively coupled to the valve heater circuit. 

Power supply requirements for the 
preamp itself are approximately —9V at 
10mA, well filtered. This may be obtain¬ 
ed from a battery if the preamp is con¬ 
structed as an “outboard” unit, or from 
a small rectifier circuit connected to the 
receiver heater line. The circuit of a 
suitable small rectifier is shown in figure 
3(b). 

In concluding this brief discussion of 
simple CCTV systems it may be worth¬ 
while to give a few hints regarding the 
operation of a small CCTV camera. 

Firstly, always allow 10 minutes or so 
for the camera and receiver to warm up 
properly, before attempting to set them 
up for optimum performance. Otherwise 
drift in the camera circuits may degrade 
the final picture quality unduly. This still 
applies for transistorised cameras like the 
Shibaden HV-13, incidentally, because 
the camera tube produces heat and it 
takes about 10 minutes for the camera 
case temperature to stabilise. 

When first setting up the camera con¬ 
trols, aim the camera at a moderately 
illuminated scene and open the lens to 
about mid aperture (say f/5.6). Turn the 
beam current control well up, and then 
adjust the target voltage until a picture 
becomes visible on the receiver kine¬ 
scope. (Adjustment of target voltage will 
not be necessary on a camera having 
automatic target voltage control.) Use 


A rear view of the HV-13 cam¬ 
era, showing its controls. The 
knob at top centre controls opti¬ 
cal focus , while the slide switch 
at upper right controls the auto¬ 
matic target voltage circuit. Aus¬ 
tralian agents for Shibaden are 
Sixteen Millimetre Australia Pty. 

Ltd., whose Sydney office is at 
49 Market Street. 

the minimum target voltage capable of 
producing a picture of even contrast. 
The lens aperture and the receiver con¬ 
trast control may be used to set the 
picture contrast level; for best results use 
the smallest aperture and the highest 
contrast setting which will produce an 
acceptable picture. 

With the target voltage set, reduce the ! 
beam current until the picture starts to j 
“flare out” from the highlight areas; then 
increase the current just sufficiently to 
remove this effect. The optical and elec¬ 
trical focus adjustments may then be 
made, to achieve optimum picture defin¬ 
ition. Note that in some cameras, optical 
focusing may be performed conveniently 
from the rear of the camera using a 
knob which moves the complete vidicon 
assembly relative to the lens and case. 
The Shibaden camera pictured offers this 
facility. 

Once the camera has been initially 
set up it may be directed at other scenes 
and the controls adjusted accordingly. In 
general the controls should be adjusted 
to use the smallest aperture, and the 
lowest target voltage and beam current 
which will produce an acceptable picture. 
With this in mind the receiver contrast 
control should always be turned up as 
far as the available kinescope brightness 
and ambient illumination will permit. 

Finally, take care n'ot to point the 
camera directly at the sun, very bright 
scenes or bright lamps unless the lens is 
well stopped down. Bright illumination 
can damage the vidicon target; an ex 
tremely bright focused image can perm¬ 
anently “burn into” the target so that it 
will appear superimposed on all subse¬ 
quent scenes. Because of the risk of 
vidicon damage it is also advisable to 
change lenses only in subdued light. And 
avoid directing the camera at the screen 
of one of its own monitors—this can also 
cause target damage. S 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 

BILL TURNBULL 

II ELLALONS ROAD. 
CREMORNE, N.S.W. 90 4825 





"How to get the most 
out of your tape recor¬ 
der". 128 fully illustra¬ 
ted pages showing how 
to select and use a por¬ 
table recorder, how to 
add sound to your movies 
and slides, making sound 
effects, recording from 
radio and TV, etc. A 
very practical book. 

Price $1.50 post free. 


"What you should know 
about your tape record¬ 
er". 96 pages of infor¬ 
mation on how the re¬ 
corder operates, it’s 
use and care. In simple 
English it tells you how 
to trouble shoot and the 
remedies. Illustrated with 
glossary of recording 
terms. A must for ail 
recorder owners. 


Price $1.00 post free. 
*0$r ~ 



"Tape recording the 
sounds of your life". 128 
pages of entertaining and 
practical uses for your 
tape recorder. Illustrated 
guide on how to capture 
the sounds that surround 
you and how to make 
creative sound your hob¬ 
by. Helps explore new 
uses for recorders. 


Price $1.35 post free. 



"Tape editing and splic¬ 
ing”. 24 pages packed 
with information for 
both the amateur and 
professional alike on how 
to correctly splice tape 
and carry out effective 
editing which can be 
seen but not heard. 
Fully illustrated. 

Price 40c post free but 
if you order the first 
3 books together you re¬ 
ceive this one free. 


Please send cheque, money order, etc., to: 

Direct Tape Distributors, Box 3040, G.P.O., Sydney. 


□ "What you should know" □ "How to get the 
most" □ "The sounds of your life" Q Tape 
splicing . 

Enclosed $. 


Name. 


Address 
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select a 


For the utmost in clarity and tone — 

Microphone 




$26.50 


$28.20 


Here you see just four of the quality 
range of Sony Microphones —There is 
a Sony Microphone to complement your 
every taste, or need, whether for use 
with your tape recorder or 
for general use at functions, 
etc. Sony microphones are 
reasonably priced, too! 


MICROPHONES 


$14.00 


Model 

F-32 

F-66 

F-665 

F-81 

F-85 

F-87 

F-96 

Type 

dynamic 

microphone 

dynamic 

microphone 

dynamic 

microphone 
with remote 
control 
switch 

dynamic 

microphone 

dynamic 

microphone 
with remote 
control 
switch 

dynamic 

microphone 

stick style 

dynamic 

microphone 

Directivity 

omni¬ 

directional 

omni¬ 

directional 

cardioid 

cardioid 

cardioid 

cardioid 

omni¬ 

directional 

Output 

impedance 

lOkQ or 

600Q 

. lOkQ or 
15Q(MTL*) 

15Q(MTL) 

lOkQ or 

600Q 

600Q(MTL) 

lOkQ or 

600Q 

lOkQ, 

600Q or 
250CKMTL) 



ACETATE PY3 $0.95 
PY5 $2.25 
PY7 $4.45 


POLYESTER S3 $1.30 

S5 $3.80 

S7 $6.95 

C60 cassette 

with tape $3.70 


Sony offers you a large range of quality tapes at popular 
prices. Both acetate and polyester-based tapes are available. 
Sony-O-Matic Reel: This is a convenient new self-threading 
reel, free from fastening or inserting. By merely laying a 
leader tape, the Sony-O-Matic reel takes it up automatically. 

PRICES OF TAPES & REELS 


AUTOMATIC 5" $1.20 

7" $1.78 


Enjoy your tape recorder — with quality 

Tape 


REELS 


MAGNETIC SOUND RECORDING TAPES 

Type 

Diameter 


R-3 
R-3A 
R-3Mail 
(white) 
R-3 Mail 
(red) 

R-3 Mail 
(blue) 
R-5 

R-5A 

R-5S 

R-7S 

R-7 

R-7A 

R-l 1 

R rm 3 in 

for mail 

for mail 

for mail 

SONY-O-MATIC 

reel 

reel 

reel 

duralium reel 

Type 

Reel size 
(diameter) 

Tape length 

Tape base 

Pla 

19 cm./s. 
(7j i.p.s.) 

lying time per 
9.5 cm/s. 
(3j i.p.s.) 

track 

4.75 cm./s. 
(U i.p.s.) 

8 cm. 

8 cm. 

8 cm. 

8 cm. 

13 cm. 
13 cm. 
13 cm. 
18 cm. 
18 cm. 
18 cm. 
27 cm. 

3 in. 

3 in. 

3 in. 

3 in. 

5 in. 

5 in. 

5 in. 

7 in. 

7 in. 

7 in. 
11 in. 

PY-3 Mail 

S-3 Mail 

PY-5 

S-5 (in jacket) 
PY-7 

S-7 (in jacket) 

8 cm. 

8 cm. 

13 cm. 
13 cm. 
18 cm. 

18 cm. 

3 in. 

3 in. 

5 in. 

5 in. 

7 in. 

7 in. 

62 m. 
93 m. 
185 m. 
275 m. 
370 m. 
550 m. 

200 ft. 
300 ft. 
600 ft. 

900 ft. 
1200 ft. 
1800 ft. 

Acetate 

Polyester 

Acetate 

Polyester 

Acetate 

Polyester 

5 min. 

8 min. 

16 min. 

24 min. 

32 min. 

48 min. 

10 min. 

16 min. 

32 min. 

48 min. 

64 min. 

96 min. 

20 min. 

32 min. 

64 min. 

96 min. 

128 min. 

192 min. 


SONY EQUIPMENT 

DISTRIBUTED BY- 

JACOBY, MITCHELL & CO. PTY. LTD., 
469-475 KENT ST., SYDNEY, N.S.W. 


MAIL THIS COUPON TODAY 

To Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent Street, Sydney. 
Please send me information on Sony Tape-Recorders. 

NAME.:. 

ADDRESS.-.„. 
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Tuitional project: Digital techniques and logic IC's 

An Electronic Dice 

The gadget described in this article is in a sense a 
logical follow-on from the "Electronic Decision 
Maker" described in the June issue: it is an "Elec¬ 
tronic Die" or, as most people would say, an 
"Electronic Dice." Quite apart from its interest as 
a novelty project, it can serve as an intriguing 
tutorial exercise for those who want to familiarise 
themselves with digital circuits and integrated 
logic modules. 


By Leo Simpson 



Whereas the Electronic Decision 
Maker was virtually an artificial “coin,” 
producing simply a “tails-heads” or 
“yes-no” indication, the gadget described 
in this article produces a “one out of 
six” indication and therefore corres¬ 
ponds to an artificial “dice”. 

In order to produce a device capable 
of performing this function, we have 
found it necessary to employ a circuit 
a good deal more complex than the 
simple neon tube multivibrator used in 
the earlier project. However, the use of 
modern integrated microcircuits (“ICs”) 
has kept costs to quite a modest figure, 
while construction of the project itself 
can prove of considerable value in terms 
of a tutorial exercise in digital circuitry 
and logic principles. 

We doubt that many readers want to 
construct the unit purely to possess it 
as an electronic gimmick. Readers merely 
wanting a dice should go out and buy 
one! There is, also, the difficulty of 
convincing the layman that electronic 
devices of this kind are not biased. 

Theory of Operation 

Basically the unit consists of three 
so-called “J-K flip-flops” connected in a 
twisted ring counter configuration and 
fed with pulses at 50Hz. The output of 
the flip-flops is used to drive six lamps. 

A flip-flop is a variety of bistable 
circuit element; as the name suggests, 
it is a circuit configuration which has 
two stable operating states. External 
signals can be used to switch such an 
element from one state to the other and 
back again, as desired, the element re¬ 
maining between the application of 
signals in the operating state which 
resulted from the preceding switch-over. 
Thus the element has “memory,” or a 
capacity to store a “yes-or-no” item of 
information. 

Quite a few devices and circuit con¬ 
figurations have two stable states. The 
tunnel diode may be operated in this 
fashion, as may neon lamps and PNPN 
devices. Similarly, toroidal ferrite cores 
may be arranged to be stably magnetised 
in either direction. However, the most 
common bistable elements are valve or 
transistor “flip-flops.” Of these, the J-K 
flip-flop has the largest number of 
potential applications by virtue of its 
greater flexibility and fully predictable 
behaviour. 

As the flip-flops in our device we 


used three micrologic ICs from Fair- 
child, type Ful923 J-K flip-flop selling at 
$1.80. These are supplied from a 3.6V 
source and are guaranteed to operate 
reliably at frequencies up to 2MHz. 

The circuitry inside a micrologic J-K 
flip-flop is shown in figure 1, together 
with its pin connections and the corres¬ 
ponding logic diagram symbol. As may 
be seen the outputs of the flip-flop are 
designated as Y and Y-complement, 
where the latter output is the logical 
opposite or “complement” of Y. In actual 
fact this means that when one output is 
at a “high” potential (nearly +3.6V) 
the other is at a near-zero or “low” 
potential, and vice-versa. 

In logic circuitry “high” and “low” 
potentials are often equated to logical 
“truth” (1) and “falsity” (0). Just which 
of the two potential levels is regarded as 
equivalent to which logical value de- 




FIN CONNECTIONS 
LOOKING FROM 
ABOVE 


T [TOGGLE]: !■ +3.6V.0 - 0V 


FuL923 J-K FLIP-FLOP 


Figure 1: This diagram shows 
the pin connections of the Fair- 
child micrologic J-K flip-flop, 
the internal circuitry and the 
British Standards symbol for the 
J-K flip-flop . The completed unit , 
by the way is shown at the head 
of the page . 


pends upon the “logic polarity conven¬ 
tion” adopted. 

The J and K terminals of the flip-flop 
are gating inputs, whose potentials de¬ 
termine the behaviour of the flip-flop 
when an input pulse is applied to the 
“toggle” or triggering pulse input T. 
Both J and K can either be at the high 
potential level or at the low potential 
level, where the potential levels may 
be interpreted as logical values as shown 
in figure 1. 

Astute readers will have noticed that 
the logic conventions for the micrologic 
flip-flop differs from that of the discrete 
component flip-flops featured in the 
recent series on Logic and Counting. 
The difference lies in the fact that the 
logic convention for the J and K gating 
inputs of the micrologic flip-flops is 
identical with that of the outputs, where¬ 
as that for the J and K inputs of the 
discrete component flip-flops was the 
reverse of that of the outputs. This 
reversal of polarities occurred because 
of the difficulty of designing a discrete 
component flip-flop that would have 
consistent logic convention while keep¬ 
ing the number of components to a 
minimum. Note that the truth tables 
still apply, in spite of differences in logic 
convention. 

The behaviour of a J-K flip-flop can 
be predicted for any set of conditions 
by compiling a so-called “truth table” 
as set out below. The subscript “n” is 
used to indicate the outputs of the flip- 
flop before the application of the “toggle” 
pulse, and the subscript “N-fl” to indi¬ 
cate the outputs after the application 
of the “toggle” pulse. 


J 

K 

Yn 

Yn 

Yn + i 

Yn 41 

0 

0 

1 

0 

'\ Yn 


0 

0 

0 

1 

o/ Y 

1 

0 

i 

0 

1 

0 

1 

0 

0 

1 

1 

0 

0 

1 

i 

0 

0 

1 

0 

1 

0 

1 

0 

1 

1 

1 

r 

0 

°\ ?n 

-:h 

1 

1 

0 

1 

•J 


An explanation of the mechanism of 
flip-flops is beyond the scope of this 
article and, as can be imagined, the 
mechanism of operation of the micro¬ 
logic devices we are using in this project 
is considerably more complex than that 
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REVOLUTIONS* «w resistance 

WIA« PQ| pv pj A-rrpv 

EASILY EXTENDED OR BRANCHED 

LOW COST AMERICAN PLUGS AND SOCKETS 

FITS EUROPEAN AND A VIBRATION PROO 



Positive connection of wire for long, trouble-free 
life. 



Minimum cost for maximum efficiency. 



Piggy-Back connector is the ideal insulated plug 
for all 4 to 4.3 mm. systems. 



Multiple branching can be effected easily from 
the back of the plug (or the front). Piggy-Back 
connectors have gold-plated contacts and 
special wire 1 mm. 2 cross sectional area. 


NEW PIGGY-BACK CONNECTION & TEST LEADS 

CHARACTERISTICS AND APPLICATIONS 


1. No more iuined transistors by leads falling off. The 
Piggy-Back connector has a snug-fitting, large-area con¬ 
tact providing very low contact resistance, is completely 
shockproof and is also gold plated. 

2. Absolute accuracy in measurements. Faults due to 
thermal stressing are virtually non-existent. 

(a) Being a large-area contact, it has a relatively low 
specific contact pressure. 

(b) The plug is as light as a feather, has practically no 
mass and therefore has a very short constant 
thermal time. Cooling takes place in a few seconds. 

3. The Piggy-Back connector is a great space-saver. The 
plug can be manipulated easily even on a socket panel 
with only 8 mm. between the centre of one socket and 
the next. Each socket can virtually be branched at 
random. 

4. The general view of the panel remains unchanged, 
even when completely filled with Piggy-Back leads. 

5. To increase the length of the lead, two Piggy-Back 
connectors can be fitted into one another. 

6. More than one connection to the same point without 
soldering, as multiple branching can be effected easily 
from the back of the plug. 



7. Any type of socket is suitable. Piggy-Back leads can 
be used in rigid and spring sockets. 

8. Takes the place of crocodile clips. From the front it 
can even be fixed to rigid and spring pins. 

9. Temporary connections can be made straight into 
circuit. Due to its toothed slot, the Piggy-Back plug can 
also be used as a tapping terminal. 

10. Equipment with dissimilar sockets can be intercon¬ 
nected easily. Its resilience allows the plug diameter to 
be varied between 4 mm. and more than 4.5 mm., thus 
satisfying the European Standard (4 mm. dia.) and the 
American Standard (4.3 mm. dia.). 

11. Short-circuiting plugs also available. 

There is no plug or socket in the 4 mm. or 4.3 mm. 
system which Piggy-Back leads will not fit. Suits all 
European and American Standards. The Piggy-Back con¬ 
nector cable with the new, hard, gold-plated plug and 
special, highly flexible stranded 1 mm. 2 section is avail¬ 
able in standard lengths— 25, 50, 75, 100, 150 and 200 cm. 
in black as well as in the transparent colours red, blue, 
green, yellow. 

PATENTED 

ADELAIDE: 23-3233; BRISBANE: 51-5121; CANBERRA: 
48-0755; HOBART: 2-1841; LAUNCESTON: 2-1318; MEL¬ 
BOURNE: 69-0151; MOUNT GAMBIER: 2-3841; NEWCASTLE 
WEST: 61-4077; PERTH: 8-4131; SYDNEY: 29-1111; 
WOLLONGONG: 2-5444. XA , 
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of comparable flip-flops using discrete 
componentry. Those readers requiring 
a more detailed account of the opera¬ 
tion of flip-flops can refer to the series 
on Logic And Counting, Chapter 4, in 
the September, 1966, issue of this maga¬ 
zine. 

As we have already said, the Elec¬ 
tronic Dice involves three J-K flip-flops 
connected in a “twisted ring counter.” A 
twisted ring counter is a special type 
of ring counter which, in turn, is a 
development of the “shift register.” At 
this point, the novice may well feel con¬ 
fused but please bear with me (or skip 
ahead). 

A shift register is a series of bi-stable 
elements interconnected in such a way 
that, when pulsed simultaneously by the 
input signal, they each behave in a 
manner determined, not by their own 
previous state, but by that of the pre¬ 
ceding element. The connections are 
made in such a way (Y of the first 
flip-flop connected to J of the second 
flip-flop and Y-complementary to K) 
that, when the register is activated by 
the signal pulses, each element switches 


2xlN60A,etc. 



"AND" GATE 


Figure 3: The circuit and sym¬ 
bol of the “AND” gate, six of 
which are required. Each AND 
gate responds to one combination 
of positive outputs from the 
counter, each combination re¬ 
occurring every sixth pulse. 
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INVERTER AMPLIFIER 

INPUT 

LOGIC SYMBOL 

EMITTERS OF OTHER 
READOUT DRIVERS 

READOUT DRIVERS 



Figure 4: The circuit and symbol 
of the lamp drivers, six of which 
are required. The transistor is 
able to drive the lamp without 
stress because it is operated in 
the “switching” mode; high cur¬ 
rent and high voltage do not 
occur simultaneously . 


to the state previously occupied by the 
preceding element. Thus a series of 
input (“clock”) pulses will progressively 
shift a pattern of values along the 
register. 

A ring counter is essentially a shift 
register in which the two ends have been 
connected to form a closed loop. A 
pattern of logical values is circulated 
around the “ring” by the input pulses, 
so that it is possible to note the number 


THE CIRCUIT - USING LOGIC SYMBOLS 



ELECTRONIC DICE 2/MS/14 

Figure 2: The complete circuit of the dice, without power supply. The 
three flip-flops are connected as a twisted ring counter. Notice the “twist” 
in the end-to-end connections. The diagram should be read in conjunc¬ 
tion with the explanatory circuits of the individual segments. 


of pulses received by observing the posi¬ 
tion of the logical value pattern. 

The essential difference between the 
normal ring counter and one that is 
“twisted” is that the end-to-end con¬ 
nections are made so that there is a 
logical twist or inversion. 

The twisted ring counter is more suit¬ 
able for counting than the normal 
counter, because a twisted ring counter 
does not have to be supplied with an 
initial pattern to circulate. If a normal 
ring counter is reset to zero, the flip- 
flops will not switch over at the applica¬ 
tion of the toggle pulse because they 
are in a uniform state; consequently no 
pattern will be circulated. The twisted 
ring counter can count from a reset or 
all-zero condition, by virtue of the 
“logical twist” in the end-to-end con¬ 
nection. 

Reference to the schematic of the 
Dice should clarify the concept of the 
twisted ring counter. Again, readers re¬ 
quiring a more detailed account of 
counting with bistable elements may 
refer to the series on Logic And Count¬ 
ing, Chapter 5, October, 1966. 

Referring again to the schematic the 
reader will see that we have denoted 
the flip-flops as FFA, FFB and FFC. 
The outputs of the flip-flops are labelled 
as A, B, and C for the Y outputs and 
A-complement, B-complement, etc., for 
the Y-complement outputs. 

Imagine that we have reset all flip- 
flops to zero (i.e., all Y outputs will be 
at logical 0, here equivalent to zero 
potential). Thus, we will have three 
outputs at a positive potential: A-com¬ 
plement, B-complement and C-comple- 
ment. Upon the injection of a pulse 
into the toggle terminals of the flip-flops, 
they will switch over to give positive 
outputs at A, B-complement and C-com- 
plement. A table can be drawn up to 
show which ouput is in the positive 


state after each successive input pulse. 
This table is, in fact, compiled from the 
truth table given earlier. 


Input 

Pulse 

FFA 

FFB 

FFC 

0 

A 

B 

C 

1 

A 

B 

C 

2 

A 

B 

c 

3 

A 

B 

c 

4 

A 

B 

c 

5 

A 

B 

c 

6 

A 

B 

c 


From this table we can see that each 
set of positive outputs is repeated once 
for every six input pulses. In fact, we 
have the makings of a 6:1 scaler or fre¬ 
quency divider. It can be seen that, for 
each set of positive outputs we can select 
a combination of two values occuring 
once only for every six input pulses. 
Each combination can be correlated with 
numbers from one to six, depending on 
the order of occurrence. 

For example: 

1 A C 

2 A B 

3 B C 

4 AC 

5 A B 

6 B C 

The reader will sec that each number 

occurs once only for every six pulses. 
Thus we have a device which will count 
sequentially from one to six — continu- 
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Australia Pty. Ltd. 


COMMERCIAL AND MILITARY ANTENNAS 

SHORT WAVE LISTENING ANTENNAS 

COMMUNICATIONS ANTENNAS FOR 

HF and VHF AMATEUR BANDS 

Australian manufactured and imported Antennas, including a large stock of spare parts will soon be 
available EXCLUSIVELY from the factory of Hy-gain Australia—Naturally! 

New Zealand enquiries welcome. 


ALL NEW 6 ELEMENT THUNDERBIRD DX 



AUSTRALIA'S FIRST AND LARGEST MANUFACTURERS OF HF 
ROTATABLE LOG PERIODIC ANTENNAS — FOR THE ARMED FORCES 

For the time being contact our factory direct at:—PO box 78, Nunawading, Victoria. Phone Melbourne 

874-0506 
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ously, or for as long as it is driven by 
“clock” pulses. 

In order to have a visual readout from 
the counter we must supply some means 
of driving incandescent lamps, neons, etc. 
To do this we must have an amplifier 
which will turn on the appropriate read¬ 
out device only when the appropriate 
combination occurs. This is accomplish¬ 
ed by means of an “AND” gate and a 
transistor lamp driver to display each 
decimal number from 1 to 6. 

An “AND” gate is any circuit or de¬ 
vice which performs the function of 
logical conjunction (product) by deliver¬ 
ing an output only when two or more 
input quantities occur simultaneously. 
Referring to figure 3, it will be seen 
that the output from the diode “AND” 
gate will only be positive when the two 
inputs are both positive. 

Thus, the transistor lamp driver (figure 
4) will not be turned on until the corres¬ 
ponding flip-flop combination occurs, 
allowing the base to rise to a positive 
potential. The transistor lamp driver is 
denoted as an inverter amplifier since, 
when the output from the AND gate 
becomes positive the transistor saturates, 
bringing the collector to almost zero 
potential and allowing the lamp to light. 

In order to operate the counter as a 
“dice” it is fed with pulses of regular 
frequency. To select a number we need 
merely interrupt the signal path between 
generator and counter. Obviously enough, 
the frequency must be sufficiently high 
so that the “player” cannot “synchronise” 
with the flashing lights and prejudice the 



fyL9/4 



CIRCUIT AND FIN CONNECTICNS 
LOOKING FROM ABOVE 


LOGIC SYMBOL 



FyL9l4 DUAL TWO-INPUT GATE 

USED AS SCHMITT TRIGGER 


Figure 5: This shows the Fair- 
child Ful9l4 Dual 2-input Gate 
connected as a Schmitt trigger. 
At top is shown the internal cir¬ 
cuitry. The diode is used to pro¬ 
tect the Schmitt trigger against 
“negative-cycles” of the AC input. 
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D OUTPUT 

LOGIC SYMBOL 


"TURN-ON" RESET PULSE GENERATOR 


Figure 6: The above circuit con¬ 
figuration generates the reset 
pulse at “switch-on.” For this 
reason , it is depicted as a “Clock” 
pulse generator. If this feature 
was not incorporated in the dice 
it could “lock-out” at “switch-on.” 


lN3193,etc. 



POWER SUPPLY 

Figure 7: The circuit of the power 
supply. Readers wishing to con¬ 
struct the version with the num¬ 
erical indicator tube readout 
should use a power transformer 
with an additional 150V AC sec¬ 
ondary winding. 


result. In this unit, the frequency is 
50Hz, supplied from the secondary of 
the power transformer. Thus the lights 
flicker quite rapidly and there is little 
chance of anyone succeeding in prejudic¬ 
ing results. 

The flip-flops can only be triggered 
by pulses having very fast rise times or, 
in the case of these micrologic flip-flops, 
a fast decay, since they trigger on the 
negative-going edge of input pulses. 
Hence the need for an extra micrologic 
IC. This is a Fairchild Ful914 “Dual 2- 
input Gate” device selling at $1.05. This 
is connected so that it functions as a 
pulse squaring “Schmitt trigger,” another 
bi-stable configuration developed in 1938 
by O. H. Schmitt. This provides output 
square waves with very short rise and 
decay times. 

The ring counter can, of course, be 
driven at frequencies other than 50Hz 
and can count reliably at frequencies 
up to 2MHz. Some interesting effects 


can be obtained at very low frequencies, 
as the unit slowly counts from 1 to 6. 

It may be thought that we have 
described all the circuitry necessary to 
make a reliable counter, dice or whatever 
name you prefer to call this device. 
There is a catch. The operation of the 
dice depends on the twisted ring counter 
cycling through a series of six sets of 
outputs, as listed earlier. Mathematically 
minded readers may realise that for three 
flip-flops there are eight possible com¬ 
binations of values, two of which do not 
occur during the normal counting sequ¬ 
ence. They are 

ABC and ABC 

These combinations can occur, how¬ 
ever, when the unit is first switched on. 
And if they do occur, the counter will 
not cycle in the normal way but will 
simply alternate between either combina¬ 
tion. This can be verified from the 
truth table for a J-K flip-flop. Thus 






ELECTRONICS 
(STEREO) PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563. 29 4564. 

* Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


FROM CONNOISSEUR . . . THE NEW MODEL 
SAU-2 TONE ARM! 

With a revolutionary type of gimbal mounting 
with axis at 45 , the SAU-2 tone arm is 
both unusual and remarkably effective. Bias 
adjustment is automatic — playing weight is 
controlled by a rear counterweight with a 
resilient backing to dampen the action. A 
lifting/lowering device is standard equip¬ 
ment — and the head-shell accepts all stan¬ 
dard Vz in. mounting cartridges. A small set 
of scales are provided to set stylus pressure 
— they are accurate to 0.1 gram. Height of 
the arm is adjustable from 7 /e in. to IV 2 in. 
This new Connoisseur arm will track down 
to Y 2 gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic turn¬ 
table in “Hi-Fi News”, May, 1967, p. 133-5. 
Write for copies. Encel price 
(including Sales Tax) is £24 50 
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INTERNATIONAL RESISTANCE CO. (A'SIA) PTY. LTD. 


Low-cost metal glaze resistor with per¬ 
formance charactistics superior 
to Mil-R-22684 

★ Long-term stability 

★ Thick-film reliability 

★ Generous power safety 
factor 

★ Fully insulated 
moulded body 

Diamond spiralled metal 
glaze element 

Ceramic substrate 

Plated-on copper 
end cap 


High temperature 
soldered 
terminatic” 


IRC. the developer of Metal Glaze, now 
offers a new. low-cost, moulded Metal 
Glaze resistor, value engineered for opti¬ 
mum precision and reliability. 

The thick-film Metal Glaze resistance 
element, 100 times thicker than con¬ 
ventional films, defies catastrophic 
failure, withstands high temperatures 
and high overloads, and is impervious to 
environmental extremes. Its fully insulated 
moulded body resists solvents, corrosion 
and mechanical stresses and has a dielectric 
strength of 500 VRMS. 

Load life stability is excellent. Resistance change 
is typically less than .5% after 1000 hours, i watt 
at70° C.—four times better than Mil-R-22684 speci¬ 
fication allowance. 

For operation at lower ambients, take advantage with 
confidence of this mighty midget's inherent stability 
characteristics. For instance, at 40° C. you can give it a full 
} watt. 


Manufactured in Australia by 


Moulded 

Body 

(Maroon colour) 
,310"x .110" 


CAPSULE SPECIFICATIONS 

IRC Type RGQ 

Commercial rating: | W @ 40° C. 


Resistance 
Tolerances: 

Temp. Coefficient: 
Voltage: 


6.2H to 150KO 
Std. ± 5% 

Special ± 2% 

± 200 ppm/ 0 C. max. 
350 V. max. 


(A subsidiary of International Resistance Holdings Ltd.) 


THE CRESCENT, KINGSGROVE, N.S.W. TELEPHONE 50 01 1 1 
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the counter may not simply cycle from 
1 to 6 but lamps 1, 3 and 5 or 2, 4 and 
6 may flash on alternately. The only 
way to avoid this is to reset all flip-flops 
to zero each time the unit is switched 
on at the mains. 

This is accomplished by the “turn-on 
reset pulse generator” denoted in the 
schematic as a “clock” pulse generator. 
This consists of an NPN transistor with 
its base connected to the positive rail 
via a resistor and also to ground 
through a large capacitor. When the 
power is first connected the capacitor is 
a virtual short-circuit to ground. This 
causes the transistor to be initially “cut 
off,” with the collector at supply voltage 
level. The capacitor then charges up 
through the resistor, causing the tran¬ 
sistor to conduct and bringing the collec¬ 
tor down to almost zero voltage level. 
The collector of the transistor is con¬ 
nected to the “reset” terminals of the 
flip-flops, so that the latter are accord¬ 
ingly reset to zero because of the appli¬ 
cation of the single turn-on pulse. Thus 
the dice always lights up at “1” when 
first switched on. 

In normal operation the push-button is 
initially open and no pulses are applied 
to the counter. Thus only one lamp is 
alight, ypon pressing the button, the 
counter cycles and the lamps flicker. To 
select a number the push-button is allow¬ 
ed to open and one lamp will light. It 
is, of course, substantially a matter of 
chance as to which number will result. 




The assembly of components inside the case. The 
“Reset pulse generator” transistor is at left , slightly 
obscured. It is helpful to colour code the “AND” 
gate outputs by means of the wire insulation . 


The readout 
assembly on the 
lid of the case. 
The lamps are 
held in place 
by tight-fitting 
grommets and 
supported by 
the heavy gauge 
tinned copper 
wire . 


As with normal dice, it is possible to 
get repeats of the same number but no 
past result can prejudice a succeeding 
try. We carried out a check to see that 
the unit was not prejudiced towards any 
particular number, and found that it 
gave a substantially even distribution of 
results after a large number of “tosses.” 

So there it is—a device which is, in 
itself, rather frivolous but, we think, a 
very interesting application of simple 
digital circuitry. 

Construction: 

The components are mounted in a 
sloping front metal box of a type used in 
many of our projects and measuring 
approximately 5x5x5 inches. The 
power transformer, which has a 6.3 volt 
secondary, is mounted on the back of 
the case, as can be seen from the photo¬ 
graph. This allows a neater arrangement 
of components and better accessibility. 

The taglboard on the floor of the case 
at the rear accommodates the power 
supply components. This supplies 6.3 
volts AC via a 39K resistor to the 
Schmitt trigger, 6 volts DC to the read¬ 
out circuitry and 3.6 volts DC to the 


ring counter and associated circuitry. 
There is also space to mount compon¬ 
ents for a HT supply for an alternative 
numerical indicator readout system 
which we hope to discuss in a forth¬ 
coming issue. The circuit for the power 
supply is shown in figure 7. 

Although the circuit at present shows 
only a 6.3V heater transformer as the 
AC source, readers who may wish later 
to experiment with a high-voltage read¬ 
out tube would be well advised to use a 
small power transformer instead, having 
available a 150V AC secondary with a 
nominal 30mA current rating. 

For the present, the DC supplies 
involve the use of a simple half-wave 
rectifier followed by a “brute force” 
filter — a single 500uF/12VW electro¬ 
lytic capacitor. This provides approxi¬ 
mately 6 volts to the readout lamps and 
circuitry. The supply to the ICs is de¬ 
rived via an 82-ohm resistor which must 
be adjusted to provide 3.6 volts while 
the readout circuitry is in operation. A 
further 500uF/4VW electrolytic is used 
to filter the IC supply, as it was felt 
the ripple was rather high without if. 


BURGLAR ALARM 
Equipment 

CONTROL UNIT 12V Transistorised 
300UA. Plug in Module, complete, 
$12.20 plus 12%. Provision for open 
circuit mats, etc. 

12V UNIT mounted on 41“ x 21“ plate 
with mounting block, indicator lamp for 
circuit check and switch, $16.70 plus 
121 %. 

KEY OPERATED SWITCHES for exit 
doors or any low voltage application, 
$4.50 plus 121%; plated mounting ring, 

$1.50. 

FOIL TAPE self adhesive, 3/8in x 100 
feet, $4.50. All above plus 50 cents 
packing and postage. 

TAPE JOINING TERMINALS, 12 cents 
each. 

OPEN CIRCUIT CONTACT MATS, 
$17.00 plus 70c p. and p. 

ROTARY SIRENS 41V. Better than 
bell. $15.00 plus 70c p. and p. 

OPEN CIRCUIT CONTACT MATS, 
$17.00 plus 70c p. and p. 

RELAY, High sensitivity, complete with 
socket. Used with .5 meg for bias. Will 
operate with most resistive transducers. 
LDR Thermistors, humidity and moisture 
and with suitable capacitors as a time- 
delay. Can be tailored to specifications 
standard module only or without pot, 
$16.50 plus 121% plus 50 p. and p. 

Send cheque or money order. 

EDORE ENTERPRISES 

802 DONCASTER ROAD, 
DONCASTER, VIC. 3108 
Telephone 848-1386 


ILICTRONICS Australia, November, 1967 


81 












• AUDIOPHILES • MUSIC LOVERS • 
• BEGINNERS! • 





SbhBBsHi 

HI 

A & 

t 1 i — m 

r 

Ilf p 

He* ~ 

Bf r>gjL 

!■ 





ihhTa i _u ifiy 


Come to our Demonstration Lounge 
— and we’ll turn it on! 

This is a unique service — a noise-free studio *(4th 
Floor), helpful advice, resident technicians, competitive 
prices and comprehensive guarantees. Come in and 
listen to authentic stereo reproduction in the informal 
atmosphere of our Demonstration Lounge and let your 
own ears be your guide to the system for you. 


AMPLIFIERS CARTRIDGES 


Trio 

Armstrong 

Monarch 

Leak 

Fisher 

Telefunken 

Maxamp 

Sony 

PLAYERS 

Dual 
Elac 
Garrard 
J. H. 

SPEAKERS 

Wharfdale 

Goodmans 

Fisher 

Empire 

Telefunken 

Jordan Watts 

Orion 

Kef 

Leak 


A.D.C. 

Empire 
Piezo 
Deram 
Shu re 

ACCESSORIES 

Loudspeaker Enclosures 

Fabric 

Innerbond 

Cable 

Din Plugs 

Dust Bugs, etc. 

Klenzatape, etc. 

Headphones 

A wide range of other famous 
makes are also available. 


W.C.WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarance Street 
(Between King and Market Streets), Sydney. 29-6681. 


STereomuSIC 

system s 


The second tagboard on the floor of 
the case accommodates the three ICs 
comprising the twisted ring counter, the 
Schmitt trigger IC, and the “reset” 
generator transistor which is obscured 
on the photograph. The 12 diodes 
making up the “AND” gates are strung 
between it'he appropriate terminals of the 
flip-flops and a tagstrip. Instead of 
making connections so that the diodes 
were physically crossing over each other; 
with the risk of shorts, each pair of 
diode connections was made so that 
leads were as short as possible with the 
minimum number of crossovers. Then, 
to avoid confusion, the output of each 
“AND” gate is colour coded by means 
of the attached lead according to the 
resistor colour code, i.e.. brown-1, red-2, 
orange-3, etc. 

The readout circuitry is mounted, to¬ 
gether with the lamps, on the lid of the 
case. The tagboard is mounted on a 
strip of aluminium, as shown iin the 
photograph, which, in turn, is attached 
to the lid by means of the push-button- 
fixing nuts. This avoids the use of un¬ 
sightly screws on 'the front panel. 

The lamps we used were 6 volt 50mA 
PMG No. 2 types and were fitted to the 
panel by means of close-fitting grom¬ 
mets. There are many 6 volt 50mA 
lamps suitable, as we have found during 
research for the current articles on 
model train lighting. 

The row of lamps is positioned about 
11 inches down -from the top of the 
case—so that they do not foul the power 
transformer. The push-button is mounted 
about 11 inches up from the sloping 
bend in the lid so that it, also, does 
not foul the circuitry inside the case. 

It may be wondered how BC108 or 
2N3565 transistors stand up to switching 
50mA at 6 volts without exceeding their 
dissipation ratings. The important point 
is that the transistors are always in one 
of two states—either completely “satur¬ 
ated” or “cut-off.” When the transistor 
is saturated, little power is dissipated 
internally, in spite lof the 50mA current, 
because the voltage across the transistor 
is less than 1 volt. Similarly, when “cut¬ 
off” there is little power dissipated in 
the transistor. 

The emitters 'of the readout driver 
transistors connect to earth via a power 
diode such as a 1N3193 or BA 100. This 
is to ensure that the lamps don’t glow 
slightly when they are supposed to be 
off. The current of 50mA flowing 
through the diode induces a voltage of 
about 0.5 volts across it, thus holding 
the emitters above earth (potential—and 
the transistor bases relatively more nega^ 
tive—ensuring that all non-operative 
transistors are positively “cut-off.” 

The colour coded leads for the read¬ 
out circuitry plus the supply and earth 
return leads and the two leads to the 
“toss” push-button are laced up in a 
neat cable joining the circuitry in the 
box and on the lid. The readout circuitry 
and lamp assembly is intended to be 
completely interchangeable with the 
numerical indicator readout which we 
hope to publish in due course. 

The push-button is a refrigerator type 
with “normally open” contacts. And here 
a Word of warning: The first one we 
tried did not prove to be completely 
reliable in the prototype, as it did not 
always make positive contact when 
pressed. Readers who want better reli¬ 
ability may purchase a micro-switch, but 
it costs about three times as much. o 
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LIGHTING FOR 


MODEL TRAINS 


Part Two 


Last month we discussed the broad aspects of a model train 
lighting system, described some of our preliminary experi¬ 
ments, and considered the availability of suitable compon¬ 
ents. This month we describe a complete system and how it 
was evolved from the basic idea. There is also some further 
information concerning the supply of suitable lamps. 


By Philip Watson 


Following last month’s preliminary 
experiments, we set out to construct 
a train lighting system which we felt 
would be as nearly representative as 
possible of the kind of thing a typical 
enthusiast would require. What follows 
is based on the problems we encountered 
and how we overcame them. 

The project we set ourselves was to 
produce a complete lighting system for 
a five-car train, based on a 6V bat¬ 
tery composed of five Eveready C900 
nickel-cadmium cells. On the basis that 
such a battery could be discharged at 
900mA, this would allow just under 
200mA per car. Assuming the avail¬ 
ability of lamps in the 40mA to 50mA 
range, this allowed for four to five 
lamps per car. 

The lighting system was to be con¬ 
trolled by means of a reed switch be¬ 
neath the car, operated from magnets 
beside or under the track, as described 
in detail last month. It was also felt 
that we should try to provide a system 
whereby the train could be run “lights 
on” or “lights off’ at will, thus satisfy¬ 
ing the requirements of simulated night¬ 
time or daytime conditions respectively. 

Finally, some means had to be pro¬ 
vided whereby the battery could be con¬ 
nected to an auxiliary charger, via the 
pickup bogie and a short length of 
special track. This is. necessary to offset 
any abnormal current drain which can¬ 
not conveniently be made good during 
running time. 

By the time we had listed all these 
requirements, we realised that what had 
started out as a simple idea was rapidly 
assuming quite complex proportions. In 
order that it remain within the construc¬ 
tional capabilities of the average model¬ 
ler, we would have to satisfy all these 
requirements without increasing the 
complexity of the basic circuit to any 
significant degree. We feel that we have 
achieved this particularly well. 

In order to follow the development of 
the final system, let us start with the 
basic circuit (figure 1), similar to that 
given in last month’s article. It consists 
of a nickel-cadmium battery, a diode 
to act as a “cut-out,” a resistor to 
control the rate of charge, and two 


switches, one (SI) to control the lights 
and one (S2) to control the charging 
circuit. 

Assuming for the moment that these 
switches are manually operated, and that 
there is no objection to this, then such 
a circuit can satisfy almost any likely 
requirement. The train can be run 
“lights on,” in which case both switches 
are closed: “lights off,” in which case 
both switches are open; it can be stored 
(“lights off”), in which case only the light 
switch need be opened; or it can be 
stored (“lights off”) with an auxiliary 
charger connected, in which case the 
lighting switch should be open and the 
charging switch closed. 


-VyVv- 


& 


NiCd 


Fig. I 


"V 


i 


S2 




Figure 1. The basic circuit, sim¬ 
ilar to that given last month. 
Automatic operation of SI and 
S2 is a major requirement, if 
complete versatility it to be pro¬ 
vided by the system. 


However, as soon as we consider the 
use of track operated reed switches, as 
discussed last month, we are presented 
with both a number of advantages and 
a number of problems. The main 
advantage is thait the lights can be 
switched on automatically as the train 
leaves its siding and off again in the 
same manner when it is returned to it for 
storage. In addition, a number of in¬ 
teresting possibilities present themselves 
by using electro-magnets at various 
points in the system, such as at the 
entrance to and exit from tunnels, where¬ 
by the lights may be switched on and 
off in an appropriate and realistic 
manner. 

The disadvantage is that we may not 
be able to avail ourselves of these possi¬ 
bilities, by reason of the need to pro¬ 
vide an equivalent of S2 and, more im¬ 
portantly, make it do-all the right things 
according to the particular requirements 
at. any one time. For example, a circuit 
without S2 wpuld have to be run “lights 
on” at all times (to avoid overcharging 
the battery), but this may not always 
be appropriate and, what’s more, pre¬ 
vents us ; from exploiting other track 
switching facilities, such as at the tunnel 
entrance and exit. 

While it mav be possible to operate 
two reed switches side by side, both in 
a latching configuration and operated by 
the same track magnet, such an arrange¬ 
ment would, at best, be critical and diffi¬ 
cult to adjust. 

Our effort to overcome these prob¬ 
lems is shown in figure 2. It is a little 
more complex than figure 1, but its oper¬ 
ation is relatively simple, and a logical 
step from the basic circuit. We don’t 
think you will find it hard to follow. 

First, in place of the diode of ficure 
1 we have substituted a thyristor. This 
device can be made to function in the 
same manner as the diode but, in addi¬ 
tion to the normal anode and cathode 
of the diode, it has a third electrode 
called a gate. By applying suitable volt¬ 
ages to the gate, relative to the cathode, 
we can control the current flow between 
anode and cathode. As far as this 
circuit is concerned, the thyristor is per¬ 
forming two functions: that of the diode 
and the switch S2 in figure 1. 

To make it perform in this manner 
-the gate is first connected to the cathode 
via a 470 ohm resistor. Under these 
conditions the thyristor will not conduct 
and “S2” is open. To make the thy¬ 
ristor conduct we must make the gate 
positive with respect to the cathode, 
which we do by connecting it to the 
positive side of the circuit via another 
resistor. If we make this resistor vari¬ 
able we can vary the thyristor operating 


2/MS/I3 


Figure 2. The 
circuit we evolv¬ 
ed. The thyristor 
replaces the diode 
and also assumes 
the role of S2. 
Its gate circuit 
is controlled by 
an LDR optically 
coupled to a 
lamp across the 
lighting circuit. 
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NEW 

from 

SONY 



Sony solid-state CASSETTE-CORDER 

with features and facilities not found in other brands 


WONDERFUL NEW FEATURES INCLUDE: 

H Inbuilt transformer for 240V. A.C. or D.C. (bat¬ 
teries) operation m New cassette tape system— 
easy loading, one full hour of playing time a 
Extremely compact—measures 5%" x 2%" x 9%" 
and weighs only 3 lbs. 13 ozs. with batteries H 
Completely automatic recording volume control— 
“SONY-O-MATIC” H Wide frequency response with 
clear sound Bi Rich 1 watt output through oval 
dynamic speaker H Easy piano key operation H 
Reliable solid-state circuit including silicon tran¬ 
sistors ■ Continuous playback tone control; auxiliary 
input and earphone jacks; remote control micro¬ 
phone a 2-track monaural recording and playback. 


SPECIFICATIONS 


Power requirements: 


Tape: 

Tracks: 
Power output: 
Frequency range: 

Inputs: 

Output: 
Speaker: 
Transistors: 
Diodes: 
Recording time 
(with C-60 cassette tape): 

Battery life: 

Dimensions: 

Weight: 
Optional accessories: 


D.C. 6 V. (4 “C" size standard flashlight batteries 
or equivalents); A.C. 110, 117, 125, 220 or 240 V. 
50/60 c.p.s. 

SONY Compact Cassette Tape C-60 or equivalent 
cassette tape. 

Dual (monaural). 

1 watt. 

50-10.000 c.p.s. 

Microphone jack; Remote control jack; Auxiliary input 
jack. 

Monitor jack. 

10 x 7 cm. (4" x 2 \") dynamic speaker. 

7.’ 

30 minutes per track, 1 hour in total. 

Up to 10 hours of recording (with SONY Super UM-2 
batteries or equivalents). 

14MW.) x 60 (H.) x 237 mm. (D.) (5V' x 2%" 

1. 7 5 kgs. (3 lbs. 13 ozs.) with batteries. 

Telephone pick-up TP-4S; Microphone mixer MX-600M; 
foot switch FS-5. 


Model TC 100 (illustrated above). Latest from SONY, the compact, 
lightweight A.C./D.C. Cassette-Corder TC 100 uses internationally 
standardised, easy-to-handle cassette tape—a perfect ready-to-go 
portable tape recorder. Recording is just as easy as loading a 
cassette. The S0NY-0-MATIC system automatically and instantly 
adjusts the incoming sound to proper recording level without 
your ever touching a knob, always delivering constant high-quality 
recordings. The set uses five pushbuttons for its basic operations 
and has separate volume and tone controls. All the controls are 
conveniently grouped near one end of the set so that it can be used 
lying flat on a table or while being carried in the case. Other 
features include: One full hour of recording on a single C-60 
cassette, wide frequency range of 50 to 10,000 c.p.s., crisp, clear 
sound, reliable solid-state circuit, auxiliary input and earphone 
jacks, earphone monitoring while recording and stop/start switch 
on microphone for remote control. The set operates either on self- 
contained flashlight batteries or from house current. Complete 
with dynamic microphone, cassette tape C-60, magnetic earphone, 
SONY Super batteries, carrying case, etc. 

DISTRIBUTORS— JACOBY, MITCHELL & CO. PTY. LTD., 
469-475 KENT ST., SYDNEY, N.S.W. 


MAIL THIS COUPON TODAY 

To Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent Street, Sydney. 
Please send me information on Sony Tape-Recorders. 

NAME . .... .. 

ADDRESS . . .. . 
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conditions between conduction and non¬ 
conduction. When the resistor value is 
low the gate is positive and the thyristor 
conducts (“S2” closed). When the re¬ 
sistor value is high the gate is close to 
the cathode potential and the thyristor 
does not conduct. 

Now comes the cunning part. The 
variable resistor we spoke of is not a 
conventional variable resistor; it is a 
Light Dependent Resistor (LDR) or a 
resistor which varies its value accord¬ 
ing to the amount of light falling on 
it. Under no light conditions its re¬ 
sistance can be very high—of the order 
of several megohms. Under bright light 
conditions it may be as low as a few 
hundred ohms. 

For our purpose we couple the LDR 
—optically—to a lamp wired to the 
train lighting circuit. Under these con¬ 
ditions the thyristor is able to sense 
whether the lights are on or off. When 
they are on it will conduct and when 
they are off it will not. In practice, a 
very small lamp, such as a 6V, 40mA 
type, will supply enough light to operate 
the LDR. The larp.p and LDR assembly 
is wrapped in black plastic tape to pre¬ 
vent false operation due to ambient 
light. 

The result is a lighting system which 
can be switched on or off at will, with¬ 
out fear of damage to the battery, since 
the charging circuit will automatically 
follow suit. 

This leaves only one requirement to be 
satisfied: that of auxiliary charging. And, 
since we have deliberately coupled the 
charging circuit to the lighting circuit, 
so that the one cannot function without 
the other, it appears that we must provide 
an auxiliary switch to by-pass the LDR 
when charging is necessary. 

This is most easily provided by one 
of the small reed switches, such as the 
type XS14, located under the roof of 
the car and operated by a magnet sus¬ 
pended above the track and just high 
enough to clear the car roof. The switch 
is connected across the LDR but in 
series with a 1,000 ohm resistor. The 
purpose of the latter is to simulate the 
resistance of the LDR, when illuminated, 
and which normally serves to limit the 
thyristor gate current to a safe value. 
The resistor can be a fractional wattage 
type. 

As we envisage a practioal set-up, 
charging will be provided from the track 
on the siding where the train is normally 
stored. A convenient arrangement is to 
make the last car the battery car with 
the rear bogie providing the p.'ckup from 
the track. A short length of track at 
the end of the siding is insulated from 
the remainder, and connected to the 
charger. The light switch magnet is so 
placed that it opens the reed switch 
shortly before the rear bogie enters the 
charging section, while the rooftop mag¬ 
net closes its magnet shortly after the 
bogie enters the charging section. 


In order that the operator can tell 
when he has placed the car correctly 
underneath the magnet, it is essential 
that the charger be fitted with some 
means of indicating that charging cur¬ 
rent is flowing. A practical charger 
circuit is shown in figure 3, and the 
values shown are based on the require¬ 
ments of the C900 cells. It is a constant 
current-type charger, with a fairly large 
value of series resistance to control the 
charge rate. To provide a charging cur¬ 
rent indicator, we simply replace part 
of this resistance with a small lamp, 
in this case a 6V 120mA type. 

Coming to some of the more practical 
problems, we have to decide how best 
to control the charge rate of the battery 
while the train is running. In small sys¬ 
tems involving a total current drain of 
around 200 or 300mA a simple series 
resistor, as shown in figure 2, is a con¬ 
venient and satisfactory method of con¬ 
trol. However, in a system such as 
we are considering now, the total current 
to be supplied to the light-system is 
approximately 1A, and the heat requir¬ 
ing to be dissipated by the resistor can 
prove an embarrassment. 

The problem is not so great where a 
metal car is used, since the resistor could 
be mounted against the metal and use 



Figure 3. A typical charger cir¬ 
cuit for use with train lighting 
systems. Main feature is the in¬ 
dicating lamp as part of the 
current controlling resistor. 

the whole car as a heat sink. Plastic cars 
present the real problem, since they not 
only are unable to help dissipate the 
heat, but must be protected from it. 

Where a resistor has to be used it is 
best slung beneath the car. where it can 
operate in “free air” conditions, and even 
benefit a little from the movement of 
air past it as the car moves. 

However, by introducing resistance 
into the gate circuit of the thyristor (in 
addition to that of the LDR) we can 
control the period through which the 
thyristor conducts during each pulse of 
power, effectively varying the average 
charge rate. 

Figure 2 shows both arrangements, but 


they can be used separately or together 
according to requirements. For small 
installations or where a metal car is 
used, the resistor alone should suffice. 
Where a plastic car is used medium in¬ 
stallations may need both, if it trans¬ 
pires that the range of control provided 
by the thyristor is insufficient. For large 
systems, the thyristor alone seems the 
best arrangement. 

However, for the latter arrangement 
some protection must be provided 
against excessive peak repetitive current. 
In general, the natural internal resistance 
of the average power supply, including 
our own supplies described in February 
and March this year, is quite sufficient 
to provide this protection. In the case of 
conventional supplies, operating with a 
variable resistance controller, it may be 
wise to include some additional resist¬ 
ance, say 1 to 2 ohms, in series with the 
variable resistor. 

Also in the interest of peak repetitive 
current rating, it would be wise to choose 
a large thyristor than might be indi¬ 
cated purely on the average current re¬ 
quirement. Where series resistance is 
used, either wholly or partly, to control 
the charge rate, a thyristor such as the 
C106Y1 with a rating of 2A should be 
quite adequate. Where the amount of 
current dictates dispensing with the resis¬ 
tor, the C20D rated at 7A is a better 
proposition. Ideally, this should have 
a small heat sink, such as a metal car, 
or a strip of aluminium in the case of 
a plastic car. 

We used a strip of aluminium iin 
wide and about 7in long. About 5in 
of this was accommodated against the 
bottom of the car, underneath the in¬ 
terior fittings. The remaining two inches 
was bent at rightangles, then at right- 
angles again, to form the support for 
the thyristor, which was located at the 
end of the car, behind the entrance door. 
This amount of heat sink effectively re¬ 
duced the thyristor temperature, without 
getting more than mildly warm itself. 

Where a resistor has to be used, we 
suggest something along the lines of the 
IRC PW5. When used in a metal car 
its square section makes it suitable for 
clamping to a flat metal surface, should 
this seem to be necessary. For plastic 
cars it can be slung underneath and 
is shorter than the width of the car. 
enabling it to be mounted at rightangles 
to the length of the car and rendering 
it relatively unobtrusive. 

When we came to build our system, 
one of the first things we had to decide 
was the type of lamps likely to be avail¬ 
able, since the number of other de¬ 
cisions depended on this. Unfortunately 
we do not have access, in this country, 
to all the miniature lamps manufactured 
overseas, due to the need to indent these 


The brake van and coach unit with sides and top removed to show the 
location of components. The thyristor is located at the extreme end of 
the coach section, with the heat sink turning back underneath the com¬ 
partments. Note the location of the fifth cell. 
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in rather large quantities in order to 
obtain a reasonable price. This is rather 
frustrating when one studies the wide 
range of lanips listed in overseas cata¬ 
logues, many of which would be ideal 
for the job. 

Nevertheless, we managed to find three 
types which are either already in stock 
locally, or are expected to be by the 
time this article appears. A fourth type 
is being investigated. 

The first is a “Vitality” brand, type 
673, 6 V, .36W, E5.5 base, about 5mm 
diameter and 15mm long. The .36W 
rating converts to a current of 60mA, 
but the samples we tried were closer 
to 45mA, which is all to the good. 
We understand that variations of this 
order are quite common with small 
lamps. The price is approximately 16c, 
plus 121 p.c. sales-tax, where applic¬ 
able. These lamps are being handled 
by R. H. Cunningham Pty. Ltd. 608 
Collins Street, Melbourne, Victoria, who 
have branches in all capital cities. 

This lamp is excellent for general pur¬ 
pose carriage lighting, where its small 
size and modest current consumption 
makes it possible to light multiple com¬ 
partments unobtrusively and without 
excessive power. 

The second lamp is the Taunuslicht 
type T4.6, an ultra miniature version 
of the well-known switchboard indicator 
lamp, as used by the P.M.G.’s Depart¬ 
ment. It measures 4.6mm diameter, 22- 
mm long, and is fitted with flat contacts 
on the side. These should not be difficult 
to remove if this is desirable. It is 
rated at 6V, 50mA, and would be suit¬ 
able for applications similar to those 
mentioned for the vitality lamp. Price 
should be approximately 29c, plus tax. 
These are a’ premium quality lamp, by 
reason of their intended application, and 
should have a long life. They would 
be preferred in any situation where 
replacement was difficult. 

Another lamp in the same brand is 
the T5. This is similar electrically, but 
is 5.4mm diameter, and 30mm long. In 
many cases the additional length will 
be of little consequence, while the dia¬ 
meter increase is less than 1mm. It is 
a little cheaper, approximately 25c, plus 
tax. 

Even more interesting is another ver¬ 
sion of the T4.6, rated at 6V 20mA. 
This would be ideal where it was neces¬ 
sary to light a large number of small 
compartments, while keeping the current 
drain within reasonable limits. This 
lamp is not available in Australia at the 
time of writing, but the importers are 
anticipating that local demand will justify 
a shipment in the near future. 

The Taunuslicht lamps are handled in 
Australia by E. S. Rubin and Co. Pty. 
Ltd., 73 Whiting Street, Artarmon, 
N.S.W. They have branches in Mel¬ 
bourne and Adelaide and agencies in 
Perth and Brisbane. 

By far the most intriguing lamp we 
discovered is the “Alba” type 10, rated 


at 6V, 50mA. It measures only 2mm 
diameter, 7mm long, and is equipped 
with flying leads. While suitable for 
general lighting, its size makes it ideal 
for such special applications as the small 
marker lights on the end of cars, fitting 
into existing loco, headlights, etc. If it 
is felt that the amount of light is too 
great for marker lights, two lames may 
be connected in series across a 6V sys¬ 
tem, and still give useful light output. 
In these circumstances two lamps may be 
operated for a total current drain of 
about 35mA. The price is approxi¬ 
mately 25c, plus tax. 

Alba lamps are handled in Australia 
by Craftsman Glass Pty. Ltd., 460 Bex¬ 
ley Road, Bexley, N.S.W. They will be 
made available through normal trade 
outlets (probably to special order) or, 
if difficulty is experienced, direct from 
Craftsman Glass. 

While we were preparing this article 
we received a letter and catalogue from 
Aviation Engineering Supplies, Mathews 
Avenue, Niddrie, Victoria, prompted by 
our article in the October issue. This 
firm is the Australian representative of 
Chicago Miniature Lamp Works, whose 
catalogue it was they enclosed. This 
lists a wide range of miniature lamps, 
many of which would be ideal for 
modellers. They advise that they have a 
limited range in stock, and that other 
types are readily available from America. 
No price structures were quoted. 



The three lamps discussed in the 
text, shown actual size. Left , the 
“Taunuslicht" centre the “Vit¬ 
ality" and right, the “Alba" 

When setting up a lighting circuit for 
final adjustment, we suggest that the car 
be placed on a short length of dummy 
track, connected in parallel with the 
main track. The latter should form a 
complete circuit, so that the locomotive 
can be set running on it, its speed set 
to “average,” while adjustments are 
made to the charge rate, etc., in the 
stationary car. 

A milliamp meter should be con¬ 
nected directly in one of the battery 
leads—whichever one is most conveni¬ 
ent will do—in which position it will 
indicate both charge and discharge con¬ 
ditions as a deflection either side of zero. 
By selecting the right polarity, it can be 
made to read up the scale for the charge 
condition, which is what we wish to ob¬ 
serve. By the time the system is ad¬ 
justed to provide the correct charging 



Portion of the underside of the battery car showing , right, the reed 
switch and bias magnet and , left, the bogie modified to pick up power 

from the track. 
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current for the battery, 90mA in this 
case, the main power supply is, in fact, 
already supplying all the power needed 
to operate the lights, plus the charging 
current for the battery. 

The reed switch for the lighting con¬ 
trol was a type XS2, as discussed last 
month. Although the current involved 
was nearly 1A, and about four times the 
figure quoted for maximum life, we 
experienced no problems and no signs 
of sticking, such as occurred with our 
original single-cell system. Naturally, 
such an order of overload cannot have 
the blessing of the manufacturer, and 
must shorten the life of the reed. How¬ 
ever, in this simple application, we feel 
that such a liberty is permissible, and 
that the shortened life might still be too 
long to worry anyone. 

Coming to the more practical side, we 
face the job of packing the nickel-cad¬ 
mium cells and the associated compon¬ 
ents into a single car, while retaining 
some semblance of interior fittings. We 
chose a combined brake van and coach, 
with the idea of locating as much equip¬ 
ment as possible in the brake van 
section, whioh has fewer windows. Such 
windows as there are were “frosted” by 
the simple procedure of fastening a strip 
of plain white -notepaper behind them. 
This section may still be lit—using two 
“Alba” lamps, one on each side of the 
battery—which will help to disguise its 
real function. 

As can be seen from the photograph, 
we located four of the five cells in the 
brake van section, together with a small 
panel of Zepher board which accommo¬ 
dated the LDR and its associated lamp, 
the trim pot to control the charging rate, 
and also served as a terminal panel. The 
fifth cell was located in the passenger 
section, against the roof, and is visible 
only when the car is near eye level. At 
the normal angle at which models are 
viewed, it is completely out cf sight. 

In wiring the car it is not recom¬ 
mended that leads be cut to minimum 
length, otherwise maintenance and ad¬ 
justments will be unduly difficult. Make 
each lead into a neat but reasonable 
size loop which will allow sections to 
be moved if necessary. 

The next problem was to provide a 
simole and aesthetically acceptable 
method of connecting all the cars to¬ 
gether electrically. We approached this 
on the basis that the tra/in would nor¬ 
mally remain complete and not require 
to be broken up while in use. On the 
other hand, ithe connections should be 
capable of being broken if it was neces¬ 
sary to remove a car for repairs. 

Our final solution was to fit each 
car with a pair of contacts at each 
end, into which plugged a small half 
loop of light hookup wire which could 
pass as an air hose. The contacts are 
from a seven pin or nine pin valve 
socket and are cemented underneath 
the car with one of the epoxy com¬ 
pounds. Access to the contacts is by 
means of a small (3/64) hole drilled in 
the end of the car. 

Pins for the sockets were fabricated 
from wire paper clips, which are the 
right gauge and suitably stiff. Each pin 
is “L” shape, the long side being about 
3/16in and the short side about 1/16in. 
The loop of hook-up wire is about Uin 
long and is fitted with a pin at each 
end. The wire is soldered to the short 
side of the pin. 

When cementing /the contacts under 

(Continued on page 91) 







HIGH FIDELITY 


the name is 


GOODMANS 



MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with 'Danish Silver' 
scratchgrain control panel blends with any decor, 

4 

MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box si 2 e and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 10j" x 5£" x 7 *" 



FULL RANGE SINGLE UNIT LOUDSPEAKERS 



AXIETTE 8 

8"—6 watt 

◄ 


► 

Twin Axiette 8 

8"—6 watt 


AXIOM 80 

9£"—6 watt 

◄ 


► 

AXIOM 10 

10* — 10 watt 



AXIOM 201 

12"—15 watt 

AXIOM 301 

12" — 20 watt 

◄ 

► 

TRIAXIOM 1220c 

12"—20 watt 

TRIAXIOM 212 c 

12" — 15 watt 


Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world’s most advanced twincone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit's performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 




BASS UNITS 


AUDIOM 51 BASS 

12"—15 watt 

AUDIOM 61 BASS 

12"—20 watt 




Standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc.) 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 



TREBAX 100 TREBAX SK/20XI MIOAX 650 X0/950/5000 

Range: Complete Range: Crossover 

2,500 20,000 c s with XO and 650 8,000 c s. frequencies 
25 watt attenuator 25 watt 950 and 

Range: 5.000 c/s. 

2,500-20,000 c/s. 

20 watt 


X0/950 

Crossover 
frequency: 
950 c s. 


XO/5000 

Crossover 
frequency: 
5,000 c s. 


ATTENUATOR 

8 step 


Impedance of each speaker is 15-16 ohms, unless otherwise stated. 


GOODMANS LOUDSPEAKERS LTD 

AXIOM WORKS • WEMBLEY * MIDDLESEX • ENGLAND 


Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD -49-51 York St • Sydney • N.S.W. Telephone: 29 1571 
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OFFERS THE WORLD’S GREATEST RANGE 



there’s a Garrard to suit every 
record-playing requirement 

Garrard record changers and turntables form the 



only range in the world to answer every purpose 
and suit every pocket. Professionals who must 
have superb quality enthuse about the precision 
engineered 401. 

Highly selective enthusiasts who want the 
very best choose either the 401 or the LAB 80 
Mark II. Others, who want first-rate equipment at 
a lower price, note the large Garrard range of no 
less than 8 other models, varying widely in price 
and features—enabling them to choose the 
right unit at the right price. Every model, high or low 
priced, is completely reliable and is a product of 
good design, ceaseless Garrard research, and 
invariable adherence to the highest manufacturing 
standards. 


GO MK 11 

Automatic or manual operation—has 
precision arm, bias compensator, heavy 
turntable and cueing device. 


3000 

Designed for use with high-compliance 
cartridges; low-mass arm gives 
exceptionally low record wear. 








401 

With heavy 12" transcription turntable, 
machine cut strobe, neon lamp 
and pitch control. 


50 MK 11 


Automatic record changer with large turntable, 
weight-counterbalanced arm and plug-in pick-up 
head; cueing device and pause control. 


1000 


Compact, low-priced record changer, 
automatically playing up to 10 records. 
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An outstanding automatic transcription 
turntable for professional reproduction. 


Single record player with precision arm, 
heavy turntable, cueing device. 



40 MKII 


Automatic record changer with large turntable, 
weight-counterbalanced arm and plug-in 
pick-up head. 



SRP22 

Inexpensive, compact, single record playing 
unit. In either A C. or battery versions. 


RECORD 
PLAYER CASES 





For illustrated literature and name of your 
nearest Garrard retailer, write to— 

Main Distributor for N.S.W.: 

BRITISH MERCHANDISING 

PTY. LTD. 

49-51 York St., Sydney. 29.1571 
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ROGERS 

CADET 

Mark Three 


<t) <t> ft 




CHASSIS MODEL $136.00 
CASE MODEL $150.00 

The CADET III offers remarkable 
value for money and has become 
firmly established as the most popular 
medium-priced stereo amplifier on the 
British high-fidelity market. It com¬ 
bines versatile performance with at¬ 
tractive styling and permits the as¬ 
sembly of a complete home stereo sys¬ 
tem at a new low price. 

TECHNICAL: Power Output: 10 
plus 10 watts (sine wave), 12.5 watts 
(music power). 

Harmonic Distortion: 5 watts .25 
per cent at Ikc/s. 10 watts .8 per 
cent at 1 kc/s. 

Output Impedance: 3-5 and 12-16 
ohms. Operating voltage: 110-122-220- 
240 V. 

Input Sensitivity: Radio: 100 m/V 
(470 K). Tape Replay: 600 m/V. 

Disc (Magnetic): 3.8 m/V (68 K); 
(Crystal/Ceramic); 65 m/V (2 meg¬ 
ohms). 

Tape Record Output: 600 m/V. 
(External load not less than 100 K.) 

High Pass Filter: 60 c/s 10 dB per 
octave. Low Pass Filter: 6.5 kc/s 
10 dB per octave. 

Cross-talk: 42 dB 1,000 c/s. 26 dB 
10,000 c/s. Balance Control: 9 dB 
range. 

Valves: 4 x ECL86. 2 x BY114 
(Amplifier). 3 x low noise ECC807 
(Control Unit). 

Dimensions: lOin x 61in x 4in (Am¬ 
plifier). 102in x 4iin x 4*in (Control 
Unit). lliin x 4*in (Front Panel). 
lUin x llin x 5iin (Case Model). 

Weight: 101b. (Amplifier); 41b (Con¬ 
trol Unit); 191b (Case Model). 

(Supplied with Installation and 
Operation Instructions and all neces¬ 
sary connectors.) 

For further details please contact: 

UNITED RADIO DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street, AnRel Arcade, 
SYDNEY. 

Telephones: 28-3718, 28-3926. 

D. G. LOCKWOOD & CO. PTY. LTD. 

810 Glenferri Road, 

HAWTHORN, VIC. 

Telephone: 81-6381. 



Decca ffss Mk 4 pick-up 
heads and cartridges 

Selective damping—15 tracking angle—Hand polished diamonds 
—Elliptical stylus—Lower tip mass—Lower playing weight 
—Increased compliance—Extended frequency response 
—Increased channel separation and positive scanning 




C4E Mk 4 Cartridge Sectlonalised drawing of Mk 4 

The original Decca ffss pick-up was acclaimed as the finest in the world; 
now the new Mk 4 offers still greater improvements. It is available in four 
versions: (1) Mk 4 ffss cartridge for use in head shells fitted to arms other 
than the Decca ffss range (2) Mk 4 head for use with Decca ffss arms (3) 
Super 4 ffss cartridge (4) Super 4 ffss head. 

Positive Scanning 

The tiniest movement of the groove wall is accurately traced by the stylus 
and is scanned immediately above it by search coils without the move¬ 
ments having to be transmitted through any intermediary. 

Selective Damping 

This new feature smooths the frequency response of the pick-up, particu¬ 
larly in the high frequency resonance area, resulting in significantly 
improved separation between channels at difficult frequencies. 

Damping of the Mk 4 has been applied in a most unusual way. Above the 
armature is clamped a piece of butyl rubber and between the butyl rubber 
and the top of the armature is placed a damping medium consisting of a 
type of grease stable throughout wide fluctuations in temperature. 

Although butyl rubber has been chosen because it is less affected by 
temperature and humidity changes than other materials the advantage of 
the damping system chosen by Decca is that it does not rely upon the 
butyl rubber as a damping medium. The system works as follows: 

For large movements (low frequencies) the armature, grease, and butyl 
rubber move in unison. At very high frequencies, which is where the damp¬ 
ing is required, the armature moves but the butyl rubber is not affected so 
there is no increase in mass or stiffness and the damping medium is there¬ 
fore brought into action operating only at the desired frequencies. 
Increased Compliance 

Making the armature of thinner material automatically increases the com¬ 
pliances of this type of pick-up making the bass end of the frequency 
range easier to trace. 

SPECIFICATION FOR CAE AND H4E 


Output: 5 mVs at 5 cms/sec. Frequency 
Range: 20 Hz—20 KHz (20 Hz—16 KHz 
± 2 dB). Stylus Radii: *0003" x -0065". 
Vertical Tracking Angle: 15°. Compliance: 
Lateral 30 x 10- 6 cms/dyne, vertical 6 x 
10- 6 cms/dyne. Channel Balance: Output 
from each channel within 1 dB. Induc¬ 


tance: 285 mH per channel. DC resis¬ 
tance: 4900 ohm per channel. Playing 
weight: l-2 1 /2 grams. Recommended 
playing weight: 1% grams. Specification 
for SC4E and SH4E (professional models) 
is as above except for frequency 
response, 20 Hz —20 KHz ± 2 dB. 


For literature, write to the Australian Agent or your State Representative (below). 



Sole Australian Agent: 

British Merchandising Pty. Ltd. 

49-51 York St., Sydney. 29 1571 
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the car, take care that the cement does 
not extend so far back or is so bulky 
that it fouls the tops of the front pair 
of bogie wheels. We found this out the 
hard way! 

Lighting a multiple-compartment 
coach presents something of a problem 
since, at first glance, one is required 
to provide a lamp for each compart¬ 
ment, which may total seven or eight. 
Unless lamps in the 20mA range are 
available, this is more power -than can 
be spared for one car. We overcame 





Showing how valve socket con - 
tacts are mounted under the end 
of the car to provide electrical 
interconnection between cars. 

this by dividing one 40mA lamp between 
two compartments. The lamp is mounted 
horizontally against the roof in a small 
cut-out in the partition dividing the com¬ 
partments, with the lamp filament on 
the line of the partition. This will share 
the light equally between the two com¬ 
partments, and works particularly well. 

Finally, a few words about the power 
pick-up bogie. The individual reader’s 
approach to <tihis will vary, according 
to the type of car involved and the 
workshop facilities available, but our 
approach may provide some ideas. 

Our coach was a Trfiang, fitted with 
plastic wheels mounted on pointed 
(needle bearing) axles, the bearings being 
moulded in the plastic bogie assembly. 
We found it quite simple to remove 
these wheels, so we passed one over to 
our engineering department and had 
them turn up two brass copies. How¬ 
ever, if a ready-made metal wheel is 
available wbioh is a push fit on this 
axle, it may serve as well. 

After confirming the position of the 
brass wheel on the axle ito maintain 
the gauge, we removed the plastic wheel 
while we soldered the brass wheel to 
the axle. Contact with the wheel is 
through the axle and the photograph 
shows how the two contacts are fitted. 
These can be made from a light-gauge 
spring brass. They are secured to the 
plastic bogie with 10BA brass screws, 
Which also retain a solder lug from 
which leads run into the car. 

Solder the leads to this lug before it 
is mounted under the screw head, other¬ 
wise the heat will damage the plastic. 

The car we used was the assembly 
pack version, rather than the ready-made 
one, and differs in that the bogie is 
held with a stud and nut rather than 
a rivet. This is important where the 
bogie has to be removed. Where the 
stud and nut is used, it saves a lot of 
time if the nut is secured in its normal 
place With a spot of glue or epoxy. This 
makes it possible to detach the bogie 
without the need to pull the whole car 
to pieces. 53 


More of the music and 
less of the distortion! 

The processing and production of discs produce a wave¬ 
form in which distortion rises extremely rapidly as the 
upper frequency limit is approached. To obtain the best 
quality under such conditions the very high harmonics 
must be attenuated at a rate which is a function of the rate 
of rise of distortion. 

The QUAD filters provide both switched adjustment for 
frequency and continuously variable adjustment for rate of 
attenuation. The degree of attenuation need, therefore, 
never be greater than necessary to clean up the programme 
but is always adequate even for very bad cases. 



For the closest approach to the original sound 

Our slogan for fifteen years and our design objective for 
twice that long. Ask your retailer for details of the QUAD 
range of high fidelity units or write to your State Distributor 
(below) or to the sole Australian Agent: 

British Merchandising Pty. Ltd. 

SHAW HOUSE 49-51 York S+„ Sydney, N.S.W. 

Telephones 29.1571 (3 lines) 





Interstate Representatives—VIC..* D. G. Lockwood & Co. Pty. Ltd., 810 
Glenferrie Rd., Hawthorn. OLD.: A. E. Harrold Pty. Ltd., 23 Charlotte 
St., Brisbane. SOUTH AUST.: Stephen &. Company, 53 Wyatt St., 
Adelaide. WEST AUST.: 0. F. Gamble Pty. Ltd., 888 Hay St., Perth. 
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Peter Clark of Magnetic Sound 
says: “No matter what kind of 
tape-recorder you're looking for 

You Get the BEST * 
Deal from the Experts 
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^ ASK FOR OUR SPECIAL 
DISCOUNT PRICE 


<0 

£ 5 ?* «c# 

£ r y 


387 GEORGE ST., SYDNEY 


1 door 


from Kodak 


29-3371 


Used Department: 135 Castlereagh St., I PARRAMATTA: 20 Macquarie Street 
1 door from D.J/s Men's Store. 61-9874 [ (in Murray Bros. Arcade). 635-0830 


ARIEL 3-First 
All-British Satellite 

(Continued from page 15) 


to one transmitter incorporates a time 
switch that will break the power supply 
to the standby transmitter after two 
years; the transmitter changeover com¬ 
mand will then become an on/off com¬ 
mand, enabling the satellite to be silenced 
ion completion of the main part of its 
mission. 

Data frdm the experiments is pulse- 
frequency modulated and time-multi¬ 
plexed before being passed on to the 
transmitter; this input waveform results 
in phase modulation, which is accom¬ 
plished at half the carrier frequency by 
means of a constant-impedance variable- 
phase-shift network. After modulation, 
the signal is frequency doubled and 
amplified to a level of about 300mW; 
the phase deviation of this output carrier 
is such that 30 per cent of the total 
power at the central frequency is left 
for correct operation of the ground 
receivers. 

A hybrid ring (comprising a coil of 
sub-miniature coaxial cable) is used to 
couple the transmitter and receiver simul¬ 
taneously to a four-rod circularly pola¬ 
rised turnstile aerial system; it also pre¬ 
vents the receiver from being adversely 
affected by the telemetry transmitter. 
Phase-correcting trimming lengths are 
also incorporated, and the hybrid box 
contains a supplementary filter to pro¬ 
tect the receiver should one aerial rod 
fail and thus unbalance the ring; this 
box also houses the relay used to switch 
between the two transmitters. 

The telecommand receiver is a single 
superheterodyne that employs amplitude 
modulation, the IF and bandwidth re¬ 
quirements being met by a quartz-crystal 
lattice filter. Amplified automatic gain 
control is applied to both the RF and 
IF stages, with a differential delay being 
introduced in the RF stage to avoid 
degradation of the output signal-to-noise 
ratio. 

Two commands are used on Ariel 3, 
one being to switch the tape-recorder 
to its replay mode when it is interrogated 
by a ground station, and the other being 
for switching between the two dupli¬ 
cated transmitters. 

The decoder consists of one “address'’ 
and two “execute” tone filters, with asso¬ 
ciated level-detecting and logic circuitry; 
its complete “address” function is dupli¬ 
cated for reliability. The telecommand 
code consists of a 1-sec burst 
of “address” tone, followed (after a 4- 
sec gap) by a 1-sec burst of the approp¬ 
riate “execute” tone; the reception of a 
valid “address” tone causes the decoder 
to search for a valid “execute” tone for 
about two seconds after the end of the 
“address” tone, any execute tone arriv¬ 
ing after this period being rejected. 

Tone filters and detectors are arranged 
in a noise-immune circuit, which backs 
off the rectified voltage (due to noise 
within the filter passband) by subtract¬ 
ing some of the noise immediately out¬ 
side the filter passband. The output level 
change due to a white-noise input is 
thus minimised. 

(“Industrial Electronics,” July, 1967.) g 
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A JOB I COULD HARDLY RE-FUSE! 


I know the above heading is corny and I know why the 
Editor winced when he saw it but I still insisted that I 
wanted it that way, After all, even a serviceman is entitled 
to a little bit of levity. 


Having started in that vein, let me 
now paraphrase the title of a recent 
musical: A funny thing happened to me, 
the other day, on the way to a service 
call! 

I arrived at the front door to find the 
lady of the house in a mild panic. In 
organising showers all round for the 
children, she had switched on the space 
heater in the bathroom, only to find 
that it wouldn’t work. Then she 
discovered that the clocks around the 
house had stopped, the standard lamp 
wouldn’t light and. in short, there was 
every evidence of a blown power fuse. 

I had turned up at just the right time. 
Would I please fix it for her, before wor¬ 
rying about the television set? 

I had no option but to acquiesce, 
particularly as I could forsee some diffi¬ 
culty in servicing the TV set without 
power to make it go — or not go! 

With the aid of a kitchen chair, 1 was 
able to reach up to the fuse box — a 
rather venerable bakelite affair with a 
push-pull switch lever protruding 
through the removable front plate. Hav¬ 
ing duly pushed the lever “off” and re¬ 
moved the said plate, I was faced with 
1 i fuses — a whole one which the 
switching action had popped out of the 
lower line link, and half a fuse hang¬ 
ing forlornly from the top assembly. 

The fuses in this instance were short 
lengths of about i-inch fibre tube, with 
a brass ferrule at each end and with 
the wire strung through the tube be¬ 
tween the screws holding the ferrules in 
position. In the faulty fuse, the fibre had 
simply burnt right through at one end. 

The problem was not simply one of 
replacing^ few inches of fuse wire but 
of replacing the burnt out fuse tube. 

When I explained the position to the 
good lady, she suddenly had an inspira¬ 
tion. They had had trouble like this be¬ 
fore and her husband had managed to 
get some replacement fuses from a near¬ 
by electrician. He’d said something 
about having a few of them left over 
from old fuse boxes he had replaced. 

Now it was my turn to have an in¬ 
spiration and I felt along the top of the 
fuse box. Sure enough, her husband had 
put the fuses in the obvious place — or 
should I say “fuse,” because there was 
only one left. 

With due manipulation, I installed it 
in the switch arm, fitted a piece of fuse 
wire, clipped the arm in position and 
switched on, with the fuse box still open. 

As the circuit was remade, there was 
a soggy arc which reminded me that the 
bathroom heater was apparently still 
switched on. Out of the corner of my 


eye, however, I saw a standard lamp 
come on and stay on, indicating that 
the power circuit was again in busi¬ 
ness. 

But only just! At both ends of the 
new fuse, there was a nasty kind of arc, 
loudly proclaiming a bad contact. 

I didn’t need to be a genius to realise 
what had been going on. The fixed con¬ 
tacts in the box, now some thirty or 
forty years old, had gradually fatigued 
and lost their tight grip on the fuse- 
ends. This had caused voltage drop 
and heating, which had further softened 
the metal, which had caused more volt¬ 
age drop and heating, which had further 
softened the metal. .. and so on! 

Ultimately, the heating had burnt 
through the fibre tube and the husband- 
handyman, suspecting some mysterious 
electrical malfunction, had put in a new 
fuse. This one had also burnt through 
in due course, requiring further replace¬ 
ment. I had used the last one. 

With an insulated screwdriver, I gin¬ 
gerly pushed the fixed contacts in the 
fuse box against the fuse and managed to 
stop the immediate arching but it was 
quite clear that there was more trouble 
ahead. 

I therefore suggested that the good 
lady should call an electrician immedia¬ 
tely and tried to explain what she should 
tell him. It was no good, however; she 
had clearly made up her mind that she 
couldn’t — or wouldn’t *— understand 
my technical jargon. 

If she rang the electrician, would I 
please explain it to him myself? 1 could 
hardly refuse, particularly as 1 still had 
to tackle the TV set. 

The electrician, whom I know fairly 
well, showed no signs of being impressed 
by my deductions, i 

To him, soft contacts, local heating 



It's been like that for the past 
week ! — {‘TF Times) 


and burnt fuses in these old-time boxes 
were just routine. But I wonder how 
many home handymen have spent hours 
manufacturing replacement fibre fuses 
like the one’s described, not 
realising what caused them to fail after 
a few weeks or a few months in circuit? 

And the set? It turned out to have a 
blown fuse of another kind — a ther¬ 
mistor which had fallen to pieces from 
heat fatigue. 

These were included in some sets to 
absorb the current surge at 
switch-on. They do this very effectively, 
their resistance thereafter dropping, as 
they heat up, to a few ohms, which al¬ 
lows the receiver to operate at normal 
voltage. 

The success of the idea has long been 
open to debate. There are no figures to 
indicate how many service calls their 
correct operation has saved. What more 
impresses servicemen is the number of 
times the units themselves are found 
open-circuited. 

Service groups Which have a vested in¬ 
terest in not receiving call backs, seem 
more inclined to short them out than 
replace them! 

Next call on my list simply gave a 
name and address and a note about the 
complaint: “Poor sound on channel 7 
and 9.” 

As I headed in that direction, I men¬ 
tally registered that it would probably 
turn out to be nothing more serious than 
a readjustment to the fine tune facility. 
If an older tuner, with fully variable con¬ 
trol, the chances were that proper fine 
tune could not be achieved, or only at a 
position so far from the middle of the 
range that the owners hadn’t been making 
sufficient adjustment on the two chan¬ 
nels so affected. On the other hand, with 
a more modern tuner, it might simply 
be a matter of readjusting the preset 
facility. 

There was just a possibility that it could 
be aerial or feeder trouble, with the 
aerial picking up too much or too little 
signal on the two channels but, then, this 
would 'probably have shown up as a pic¬ 
ture fault as well. If necessary, I might 
have to reorientate the aerial, insert a 
pad, or readjust the AGC. 

Of course, the ratio detector transform¬ 
er might be off peak but I was inclined 
to dismiss this one because it would 
have been evident on all channels. 

Anyway, we’d soon know! 

When I duly identified myself to the 
lady of the house, her greeting didn’t do 
much to reassure me: 

“I hope you can do better than the 
others!” 

Without need for further prompting, 
she went on to explain that the set 
was almost new — just 2 months’ old in 
fact — and that it had always had poor 
sound on channels 7 and 9. She had 
lodged a complaint immediately and a 
serviceman who had come out to in¬ 
spect the set “fiddled a bit and said it 
was okay now.” 

But apparently it wasn’t. 

She had complained again and another 
man had Come out this time. He had 
also fiddled with it and said that he want¬ 
ed to take it back to the “factory.” 

When he returned it, he said the set 
had been thoroughly overhauled and the 
sound system “re-lined.” “But it still 
isn’t right,” she insisted “and the sound 
isn’t nearly as good as the old set we 
traded in!” 

By this time, my thoughts of an easy 
job had faded and I had a horrible fore- 
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KLINGER KC.23 


All silicon transistor record player for those who want quality reproduction at a very reasonable price 
Space saving integrated amplifier-record changer (Garrard 3000) gives total of 10 watts RMS at less 
than 1 per cent distortion. Frequency response (amplifiers) within 2 dB 30c/s to 35 kc/s. 

Two “bookshelf” loudspeakers, only 13” x 7” x 8” give astonishingly good results and are also avail¬ 
able separately. 

For those who want top quality we have the Klinger KC.24 with the same amplifier but including 
Garrard SP25 player and the new ADC 220 magnetic cartridge. 

Send for prices and leaflets. 

LEROYA INDUSTRIES PTY. LTD. 

6 7 2 HAY STREET, PERTH, W.A. 

DIRECT IMPORTERS WHOLESALE & TRADE ENQUIRIES WELCOME 


9A\ 


Custorn Built 

A phrase that means equip¬ 
ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 



We are specialists in close tolerance work for the communications 
industry in light engineering , sheetmetal , timber or plastics. If your 
problem involves one or more of these fields , it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


SCEL PTY. LTD. 


BOX 63 NIDDRIE 
TELEPHONE: 3797743 
A DIVISION OF SCOPE LABORATORIES 

BULLA ROAD, AIRPORT WEST, VICTORIA 
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boding that I might also have to say “I 
think I’d better take it back to the shop.” 

And so to the set: 

My first reaction was that the Sound 
was normal but closer listening did reveal 
a higher than average hum level. I 
noticed this in particular when I chang¬ 
ed to a channel in which the sound 
seemed to be down a little, requiring 
me to nudge the volume control up a 
bit. 

“Surely you can hear that noise” the 
woman chimed in. 

It took only a few seconds to estab¬ 
lish that “that noise” was present on all 
channels; the fact that she had com¬ 
plained specifically about 7 and 9 was 
presumably because they were the ones 
that her listening habits centred on! 

Leaving the volume control set, I 
swung right around the tuner turret, 
without hearing any change in the hum 
— or should I say “buzz?” It was even 
there on position 4 — the blank position 
in the tuner. This seemed to rule out any¬ 
thing to do with the signal, the RF and 
IF systems and the ratio detector trans¬ 
former. It looked like trouble in the 
audio amplifier, either by injection from 
the maims or power supply or by some 
form of coupling from the vertical de¬ 
flection circuits. I can remember a couple 
of sets, for example, with coupling be¬ 
tween the vertical output transformer 
and the loudspeaker output transformer, 
leading to an audible buzz. 

My first reaction was to reach in and 
pu'll out the audio triode-pentode and, 
not surprisingly, the hum stopped im¬ 
mediately. 

Replacing the audio valve, I pulled out 
the sound IF amplifier and, this time, 
the hum remained, unaffected. 

Well, we would have to get inside the 
chassis! 

This done, I shortened the grid of the 
audio output pentcde to chassis: The 

hum stopped. 

Now to short the triode grid at the 
socket: Again the hum stopped. 

Obviously enough, the triode grid 
would connect to the moving arm of the 
volume control potentiometer in the re¬ 
ceiver’s control panel, so I shortened this 
across to the adjacent earthy pin: The 
hum stopped. 

Now to short the “hot” side cf the 
potentiometer to ground and here I was 
in for a surprise: The hum persisted! 

Maybe, there was some kind of an 
earthing fault, so I shorted the earthy 
end of the potentiometer, which was 
wired back into the set by the cable, to 
the control bracket assembly. This time 
the hum increased, indicating that I had 
created an earth loop which the designers 
had obviously been careful to avoid. 

Well! 

Then suddenly I spotted something 
very strange. There were a couple of 
shielded leads in the cable connecting 
the control panel to the chassis proper 
but the active audio lead from the centre 
of the pot, to grid was unshielded. Yet 
nearby, a shielded lead was being used 
to connect B+ to the Brightness pot! 
This seemed crazy, particularly as a fin¬ 
ger held against the audio lead revealed 
just how sensitive it was to hum pickup. 

Reference to the circuit book soon 
confirmed that both signal leads to the 
volume control should, in fact, have 
been shielded. 

So it was out with the soldering iron 
to swap over the leads that had obviously 
been wrongly connected in the factory— 
leads which had got through normal 
factory inspection, installation, a service 


call and a specific “back to the bench” 
check. 

I wonder whether this was an isolated 
case or whether an operator in the fac¬ 
tory had been working under a mis¬ 
apprehension? And, if the latter, I won¬ 
der how many other sets have got into 
the field with the same error undetected? 

Servicemen never cease to be amazed 
at the things they find inside radio and 
television sets—although the misplaced 
ingenuity which people with no techni¬ 
cal training apply in effecting impromptu 
repairs is often more a matter for con¬ 
cern than for laughter. I get a fit of 
the shivers at the thought of the risks 
these people take when poking around 
in the “works” of sets. 

Some of these sound too far fetched 
to be genuine, like one related to me 



recently by a colleague. Fortunately, he 
had saved the evidence. 

I suggest you look at the choice piece 
of hardware illustrated in the accom¬ 
panying photograph before reading any 
further. As you will see, it takes the 
form of a piece of iron strapping, bent 
in the form of an elbow. At one end 
of the arm is cemented a piece of hard 
plastic which looks as though it has 
been cut from an old receiver case. The 
other arm is drilled in two places. 

This weird and wonderful piece of 
ironmongery was removed by my friend 
from the innards of a television receiver 
and I feel sure I am on safe ground 
in predicting that none of my readers 
is likely to guess what it was doing 
there. 

Well, anyway, have a try. 

Stumped? 

In fact, this lump of metal was being 
used to hold the top cap oil to the 
EHT Valve! What’s more, the owner had 
drilled right through the side of the 
cabinet and fixed the bracket with ±- 
inch nuts and bolts. 

The owner of the set would probably 
have been more in his element as a 
bridge builder than a television repair¬ 
man, but this detail had not deterred him 
from “having a go.” Apparently the 
1S2 top cap had come loose, as top 
caps do, and no doubt this had given 
rise to arching. Our worthy owner, hav¬ 
ing observed the cause of the trouble, 
had experimented with some kind of de¬ 
vice for holding the top cap on. This 
temporary rig having worked success¬ 
fully, he had decided to make a per¬ 
manent job of it—no doubt congratula¬ 
ting himself on avoiding the expenses of 
a service call. And there his handiwork 
h#d remained, until my friend had come 
across it in the course of a routine 
service call. 

There is no denying that as a “top 
cap holder downer” the device 
was effective but, for an item in inti¬ 
mate contact with 15KV, the insulating 


arrangements left much to be desired. 
The piece of plastic used as an insulator 
was of the porous type widely used for 
old style radio cabinets. It would un¬ 
doubtedly be an effective insulator in a 
dry condition, but as soon as it absorbed 
moisture, as it was bound to do in 
humid weather, leakage across to the 
metal bracket was inevitable. 

I can only assume the owner and his 
family had not touched the exposed 
heads of the metal bolts during humid 
conditions, because they would probably 
have experienced an unpleasant tickle 
had they done so. Needless to say, my 
friend removed the bracket and replaced 
the IS2. D 


PLAYER CABINETS 



New Player Cabinet model 186 is 9in 
high, 17in wide, 16iin deep and 5iin 
above shelf. Finished with attractive 
hinged, tinted perspex top. 

Price: $20.00 for maple or walnut. 
Kit of parts: $13.50 
Teak: $1.00 extra. 


New Player Platform model 175 
is 16in x 14in x 3Iin. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $150 
extra if required hinged. 


Please specify cutout required. 


NEW EQUIPMENT 


CABINET 



MODEL 188 


Lower front panel of this model is 
removable and will be cut to suit am¬ 
plifiers up to 16in x 51in. Player com¬ 
partment will accept all popular units. 
Size: 17in wide, 15iin high, 16Iindeep. 
Price: $27.50 for Maple, Walnut or 

Rosewqod colours. Kit of parts, 
$19.00. Teak: $1.20 extra. Packing: 
$ 1 . 00 . 

Free on rail. 

Writer for Catalogue and Player 
Guide 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone 56-5580. 
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MASTERTONE ELECTRONICS 

pty ltd 

Shops 10 and 11, Stone's Arcade, 673 Pittwater 
Road, DEE WHY. Telephone: 982-2384. 

_ 


From $195.00 Complete 

As shown. $264 

As shown but w./o. tuner and legs. $198 

As shown with Mullard speakers but w./o. tuner $195 

As shown with Squire speaker system. $276 

As shown with three-way system. $325 

Tuner and Amp. only (Teak). $119 

Tuner only (Teak). $55 

TUNER-AMP. HAS 

18 Transistors, 4 Diodes, 13 watts per 
channel peak, 6 watts per channel 
R.M.S., Sep. Bass and Treble. 25c/s to 
20,000, Freq. Resp. Balance Control. 

Will take Magnetic Cartridge. 

SPEAKER OPTIONS 

Mullard System 

6m -f 3in with X/over. 

Slimline 

8in 4- 2iin with X/over. 

Squire 

8in 4- 3in with X/over. 

Three Way 

10in 4- 4in 4- 2£in with X/overs. 


PETER SHALLEY 


IS llllll 


ELECTRONICS PTY. LTD. 

127 YORK STREET, SYDNEY, N.S.W. 


Telephone: 29-3767 


VR 60 TM RADIO TELEPHONE 

A powerful and efficient two-way telephone for 
Ship to Ship and Ship to Shore communication; 
also for Coastal Radio, Weather and Navigation 
Reports, Island and Project Communication, 
Outpost Radio, Broadcast Programmes, etc. 

The powerful transmitter has bO watts input 
to the anode of the power amplifier and an 
RF output of at least 40 watts. The receiver 
is fully transistorised resulting in minimum 
battery consumption, has tuning coverage of the 
broadcast and shortwave bands also provision 
for receive channel crystal locking (up to 5 
channels). Steel cabinet in double-depth baked 
enamel over heavy cadmium plating protects 
against tropical atmospheres. 

Specificational literature available FREE. 


esto 


PTY. LIMITED 


electronics 


For Sales , Service 
and further information 
contact your local 
Two-way Radio dealer . . 


SYDNEY, AUSTRALIA 


376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. PHONE 40 1212 


TWO-WAY RADIO COIVlIVilJi^ICATlOi^ 
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HOW TO BUILD A TELEPHONE FROM ODDMENTS 


Can you tell me how to make a tele¬ 
phone that will work? I would like to be 
able to talk to my mate next door. 

Yes, we certainly can and the article 
should interest quite a few of our young¬ 
er readers. Making a working telephone 
system can be a good project for a junior 
hobbyist or for a cluib and, if it can be 
put to good use, so much the better. It 
will teach you something about circuits 
and will be an exercise in bench work 
into the bargain. What follows is a pre¬ 
cis of an article in our September 1956 


hand stores and the way you go about 
assembling your own phone will be in¬ 
fluenced largely by what you can find. 
The one illustrated was contrived largely 
“from the ground up” and therefore pro¬ 
vided most opportunity for ingenuity. It 
was fashioned in the style of a conven¬ 
tional table handset but made up from 
plywood scrap, a file handle and black 
enamel paint. 

The drawing gives a fair idea of the 
shape and size of the phone body and 
the photograph shows its finished appear- 


3V CYCLE 
BATTERY 



3V CYCLE 
BATTERY 



How two units 
are wired and 
interconnected. 
Note that the 
batteries should 
be connected as 
marked so that 
their voltages 
aid rather than 
cancel. 


From a file 
handle and 
scrap wood it 
is possible to 
fashion a quite 
serv i c e a b l e 
handset and 
phone body. 


' DIA. 


\ 


, N DIA. 

--T) 


1/8' 

* — { . 
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issue, written by our present Assistant 
Editor, Philip Watson. 

To make up a telephone unit, com¬ 
plete with a call buzzer, you will need: 

An ordinary magnetic earphone, pre¬ 
ferably of a couple of hundred ohms 
impedance; 

A carbon microphone; 

A buzzer or bell; 

A push-button switch; 

A switch to change from bell circuit 
to speech circuit; 

A 3-volt cycle battery; 

Various odds and ends of wood, wire, 
screws, etc. 

For a usable telephone circuit, two 
units will have to be made and, of 
course, enough wire will have to be 
found and installed to provide a pair of 
leads between the points to be served. 

Some of the necessary parts, including 
handset and phone bodies, may be re¬ 
trieved from oddment boxes or second¬ 



ance. The underneath photograph shows 
the buzzer mounted on one inside face, 
a 5-tag strip to provide connection 
points for the leads and a rather undigni¬ 
fied bottom-view of the cycle battery, 
bracketed to the -other inside face. The 
actual placement cf the parts and wiring 
is not critical, provided everything is 
hooked up as per the circuit. 



Note the tongue 
of the lever 
switch protruding 
from the side of 
the case. 



The most critical item is the switch 
mechanism which should be arranged so 
that, when it is operated by the weight 
of the handset resting in its cradle, the 
line will be connected directly to the 
buzzer; this ensures that the other party 
will be able to call you by sounding 
your buzzer with his push-button. When 
the handset is lifted, the switch should 
change automatically to the other posi¬ 
tion, putting your handset across the 
line instead lof the buzzer. 

We tried several ideas in contriving 
a suitable changeover switch, the most 
effective being an adaption of a standard 
rotary switch unit, which is readily avail¬ 
able from radio shops. 

Though not too clear in the photo¬ 
graph, the switch is operated by a lever 
which protrudes through a slot in the 
side of the phone body and which is 
capable of moving about lfin at its 
tip. The weight of the receiver on the 
handset is sufficient to depress this when 
it is “hung up.” The other end of the 
lever is fastened to the switch shaft, 
which is thus rotated by the up and 
down movement of the lever. 

The switch is a two-pole, two-position 
wafer type, fitted with a spring return. 
It is made by MSP, is a standard item, 
and is known as Part No. AK19205. 
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The lever is a piece of Lin diameter 
brass rod 4 5-8in long. One end has 
a flat filed on it and a corresponding 
flat is filed on the switchshaft, this 
latter being cut down to about iin long. 
The idea is to bolt the two pieces of 
rod together, flat face to flat face, the 
lever being at right angles to the switch 
shaft. A iin hole is drilled through 
each and a iin nut and bolt used to 
hold the two together. 

When filing the flat on the switch 
shaft some thought is necessary to en¬ 
sure that the lever will occupy the 
correct position when the switch is 
mounted. Assuming the switch is verti¬ 
cal, the lever should be 30 degrees 
above the horizontal under the action 
of the spring. It should be approximately 
horizontal when depressed by the weight 
of the handset. It will probably be neces¬ 
sary always to hang the handset the 
same way, i.e., with the receiver resting 
on the lever. 

The switch is mounted against the 
inside of the case on the side opposite 
that containing the lever slot. An angle 
bracket will be necessary to support the 
switch, which is mounted with its wafer 
at right angles to the side. It will prob^ 
ably be necessary to trim one comer off 
the bracket to prevent it fouling the 
switch spring. The bracket can be made 
from a scrap of brass or aluminium. 

The handset is built around a file or 
chisel handle which should be at least 
53in overall. It will need to be drilled 
as shown in the diagram to accommo¬ 
date the various leads to the transmit¬ 
ter and receiver. 

One end of the handle is cut out to 
provide a flat surface (see drawing) and 
the receiver is mounted against this. It 
is held in place by means of a l/8im 
bolt, about an inch long, which passes 
right through the handle and the back 
of the receiver case. To drill the case, 
unscrew the cap, remove the diaphragm 
and drill from the inside. The 
hole should be diametrically opposite the 
terminal position. 

To mount the transmitter you will 
need a l/8in dia. bolt, liin long. This 
should first have a nut threaded on to 
it, then be inserted in the central hole 
in the rear of the unit and soldered 
in place. The head is now cut from the 
opposite end and the nut used to clear 
the damaged thread. Pass the bolt 
through the l/8in hole in the other end 
of the handle, secure with a nut and 
washer, and the transmitter is mounted. 
The rough end of the bolt should be 
dressed with a file. 

The transmitter and receiver are wired 
in series as shown in the circuit and 
the polarity of either is not particularly 
critical. The two terminals of the re¬ 
ceiver are obvious, while the two con¬ 
nections to the transmitter are the mount¬ 
ing screw just described and the metal 
plate at the rear -of the main portion. 

After everything is wired up, the sys¬ 
tem should be ready for operation, the 
only point which should need checking 
being the battery polarity, to make sure 
that their voltages add rather than can¬ 
cel. 

When initiating a call, the handset 
at the calling station may be either lifted 
or at rest. If at rest, the buzzer at both 
ends will operate; if lifted, an echo of 
the distant buzzer will be heard in 
receiver, indicating that it is working. 
When both handsets are lifted the speak¬ 
ing circuit becomes operative. n 


JUST ARRIVED 

A New Shipment of the most 
accepted model in the Connoisseur 
turntable range. THE CRAFTS¬ 
MAN 11 TURNTABLE STILL 
ONLY $45.00 DON’T MISS OUT! 


^4\ We stock a complete 
range of Wharfedale, 
Tannoy, Leak and Good- 
mans speakers—cabinets 
to suit any of the above 
are available. 

PRICES ARE RIGHT. 


-cabinet 


... it s a MUST for you to visit 
Sydney's nicest hi-fi sound cellar! 


Choose from any of this fine equipment I 


SHURE CARTRIDGES 


We Stock the complete range of the 
world’s finest magnetic phono cart¬ 
ridges. „ . . „ . 

Special Prices. 


The world renowned SME tone 
Arm—3009 and 3012. 

Check our prices. 


13 Watts RMS per channel at 
0.5% T.H.D. Frequency response— 
*20-50,000 cps (I ldb). Loudness 
Control—Tape monitor. List price 

$129.00. 


TRIO TK400/E 


* 1 I I 

1 1 * I 


• 1 


32 watts per channel, T.H.D. 0.8%. 
The largest of the TRIO range. List 
price $228.00. 


X The complete range of 
L DUAL auto-turntables. 

These are the finest 
ff turntables made. Avail¬ 
able at special prices. 


THORENS 

Incomparable quality! 

TD124 II.$189.00 

TD150 .. $80.00 

TP 13 Tone Arm.$23.00 

TPM Tone Arm.$62.00 


NEW from TRIO 


The silicon solid state amplifier 
TK250/E 20 watts RMS per chan¬ 
nel 0.8% T.H.D. at full output. 
Automatic circuit breaker for full 
protection. List price, $178.00. 


NEW from TRIO 

The all silicon solid state amplifier 
TK 150T. 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


TWO-TWO-WATT AMPLIFIER USES TRIODES THROUGHOUT 


Mr Don Law, of 365 Princes 
Highway, Sylvania Heights, 
N.S.W., 2224, is one reader who 
apparently likes to reverse the ^ 
order of things. Instead of feed- y 
ing a complex amplifier into T 
modestly proportioned loud¬ 
speakers, he uses a crystal pick¬ 
up and a simple amplifier to fed 
concrete enclosures! 

What follows is the story of his ampli¬ 
fier, as submitted by Mr Law: 

Considering the number of enthusiasts 
who build their own equipment in pre¬ 
ference to buying from an adequately 
marketed range, it must be fair to say 
that whatever the disadvantages are (for 




too 

■ 350VW 


The gain of the 
amplifier would 
be quite limited , 
needing the out¬ 
put of a crystal 
pickup to drive it 
anything like 
full power. 


to 


-s. 


instance, lack of professional finish) there 
must be some expected gains if only by 
the way of a saving of money, the 
satisfaction of having built “it” oneself 
and the delight in finding or at least of 
being convinced, that the finished equip¬ 
ment performs even better than antici¬ 
pated. In this latter joyous state of 
mind, I describe the stereo system just 
completed in the hope that, should the 
reader care to build it, he will derive 
similar pleasure from it. 

The stereo player was designed pur¬ 
posely with no immediately accessible 
controls (although conventional controls 
may be incorporated if desired), so that 
the family could not annoy one an¬ 
other by “knob-twiddling.” This works 
out very well. For mum's “music for 
relaxing” etc. the average level is ap¬ 
prox. i watt per channel. For what 
I call serious listening, i.e. Herb Alpert 
or Enoch Light, the output varies from 
nothing to almost the full two watts. The 


kid’s 45 rpm “pop” records hit the 
full output most of the time, which they 
appear to enjoy best. 

The bass lift is tailored to suit the 
acoustical properties of my lounge and 
is a good point to start from if any vari¬ 
ation is deemed necessary. As it. is, the 
bass response is adequate without being 
overpowering with brilliant “highs” due 
to the concrete speaker enclosures. 

The total valve complement is four 
6CM7’s of which the power sections 
form triodes in class A push-pull. This 
arrangement is said to produce a mini¬ 
mum of odd order harmonic distortion, 
the even harmonics tending to cancel 
out. Each output pair can dissipate 11 
watts of power and are adjusted to take 
10.85W from the 310 B-plus line. No 
variation in B plus occurs with 
changes of output level. 

Only a small amount of negative feed¬ 
back was found necessary as the fre¬ 
quency response is inherently good and 


the phase shift minimal in this simple de¬ 
sign. Despite the low damping factor 
which results from this, the transient re¬ 
sponse seems quite good and a fair sen¬ 
sitivity (for this type of amp.) is re¬ 
tained. 

The circuit has no “frills” to worry 
about. One of the small triode sections 
acts as a “concertina” phase splitter and 
the other (in the other valve), amplifies 
the crystal pick-up output. It is impera¬ 
tive to use correct valve sections. 

Performance figures of the amplifiers 
were taken with the kind assistance of 
Michael Calluoud, of Hurlstone Park 
(who has the necessary equipment and 
know-hotf), and provided two surprises. 
Firstly, the frequency response is as flat 
as a tack from 20Hz to 60KHz. Second¬ 
ly, despite the seemingly high acoustic 
output attained in my lounge, the maxi¬ 
mum power output per channel before 
distortion is apparent is 2 watts. (I ex¬ 
pected almost 3 watts.) 

It is the simplicity of this amplifier 
which is so appealing and I am sure 
that using the components listed and 
wiring up as coded in the diagram, no 
constructional, instability or hum prob¬ 
lems will be experienced. 

The turntable unit is a Garrard SRP- 
22 which incorporates a Ronette stereo 
105 crystal cartridge. I have made com¬ 
parative tests and found the one which 
I have quite satisfactory, considering 
that it is not an expensive transcription 
unit. 

The concrete speaker enclosures are 
quite fun to make and you will probably 
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IMPROVED 
30 WATT 


I2v. All Transistor 
I».A. AMPLIFIER 

No. 598—Complete Kit of parts to 
smallest screw. 558. No. 656 — 
Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2). 500 ohms 
tap.. 250. 125 ohms, each S60. Freight 
extra. Size: 6in w. x Sin h. x 8Uin d. 
Weight 6’ 2 lb. 


MAGNETIC STEREO PRE-AMP 

In 5Mv, out 
SOOMv. Bass 
and treble 18 
D.B. No. 

700C, $29. 

Wired ready for 
use, $31. Post¬ 
age 30c. 


3000 ; 


COILS & IP's 455 Kc 

Aer, R.F. oic. and I P’s -. .. $ 1.70 •«. 

Ferrite Aer.$2. 

No. 265 Universal Tape OSC coil, $6. 
Postage 10c. Write for details and price 



STEREO 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig. x 7in d x 4ln h. 

Pre-Amplifier kit No. 616C $26.00 

2—5w Main Amplifiers No. 

675C . $34.00 

1—5w Power supply No. 681C $16.00 
Steel chassis, plated No. 649 $ 2.50 

COMPLETE KITS. nuts, screws. 

etc. No. 471C. $75.50 

Wired and tested. No. 471D, extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


R.C.S. PRINTED CIRCUITS 

For all R. & H.. E.A.. Mullard. Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly and 
service, polished and reslned for easy solderlna. With blue¬ 
print parts list. 

SPECIALS: To your drawing under 6ln x 6ln, $4. 


New Printed Circuits 

700 Magnetic pre-amp $3 

703 Mull. 7W, stereo, $3 

704 Pre-amp .67.P2 . $2.50 

707 10W stereo, 67. P3 

$2.50 

708 10W. amp. 67. A3 

$2.50 

709 Pre-amp 67.P5 $2.50 


Recent Designs 

Part No. 

675 HI-FI 5W. amp. $2.50 

684 Pre-amp, 65.P10. $2.50 

685 Pre-amp. 65-P12A 

$2.50 

686 Pre-amp 65.PI 2B $2.50 
690 Philips 10W. amp S2.50 
695 Electronic Flash, $2.50 


Write for full list. Immediate despatch. Postage 10c. 


dm 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 

Peak reception, low price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transporta 7. Complete 

kit—No. 640 $43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil. 

etc. No. 642 $46.00 

(Write for booklet on 640 and 642.) 


Postage $1. 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F.. mixer. I.F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as illust.. wired and tested with 461 dial, knobs and 
switch pot. No. 474, $31. Complete 
kit of parts for above. No. 474C, 
S30. postage 40c. 



WHISTLE FILTER 

for above. No. 128, $4 Post. 


10c. 


IMPROVED BATTERY SAVER KIT 

A'/z, 6 or 9 volti. Replacet traniiitor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Site 3 ! /jin I. x 2'/2in w. x I’/jin h. No. 
657, $6.50 (post 10c). 



R.C.S. 


Order by Mall Order, Postal Note or Money Order (add post), direct to— 

\ PADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W., 58-3.491, 58-5385 


PERSONAL PORTABLES 

Range 30 mi!e», 200 2 TRANSISTORS 
with short aerial 
and earth. Ear¬ 
piece only, no 
speaker. Wired 
ready to use, No. 

666D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 666C, $9.00. 

1 TRANSISTOR-1 DIODE 

582 Do-it-yourself kit .. $5, post. 10c. 
593 Wired ready to operate, $6, post. 
10c. 



DIAL KITS 

Scale gold with white letters. 
Size 6fin. x 2|in. to match. 

® No.459 300pf gang, $4.00 
• No.461 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 


4 translator*. 

or 1 watt. 
Small elze: cab¬ 
inet 3" x 2" x 
1" plastic. Suit¬ 
able crystal P.l 
up. Intercom., 
microphone rad¬ 
io. etc. (9 volt) 



Do-it-yourself kit 665, $10 (Post 10c). 
Wired ready for use, 665D; $11.50. 


NEW TRANSISTOR PREAMP KITS: 

SIZE 3 x 2 x lin 2 req. for Stereo. 
LOW IMP. input 2 trans. 672C $6.50 

Wired ready for use, 672D.$8 

HIGH IMP. silicon 2 tran. 680C $6.50 

Wired ready for use. 680D.$8 

HIGH IMP. silicon 3 Iran. 682C .. $8 

Wired ready for use. 482D .. .. $9.50 

Postage 10c each. Write for data. 


NEW FIRST AND UNIQUE IN AUSTRALIA 


SINCE 1920 



AUTOMATIC RADIO 

MELROSE, MASS. 02176 

THE WORLD’S GREATEST SOUND COMBINATION EVER 

Comes this REVOLUTIONARY NEW equipment 

The CARTRIDGE TUNER — Make your Player into a Hi Fi Radio 
The CARTRIDGE RECORDER — Make your own Stereo Tapes 

The SENSATIONAL IN DASH PLAYER —Make car radio obsolete 
The MIRACULOUS GIDGET — Make a 4-Track Cartridge into an 8-Track 



Gidget and 

Radio Tuner Cartridge 




Home Hi-Fi Recorder/Player 


In Dash Mount Stereo and Radio 


BE AHEAD OF YOUR TIME . . . "GO CARTRIDGE NOW! More than 25,000 albums available in 4 and 8- 
Track endless tape cartridge. ANOTHER FIRST FROM THE LEADER IN ENDLESS CARTRIDGE EQUIPMENT. 

CALL IN OR WRITE FOR BROCHURE 


SYDNEY: 

MAGNETIC SOUND INDUSTRIES. 

387 Gecrge Street. 29-3371. 

DAVID JONES LTD., 

George St. Store. 2-0664. 

EXACTO ENGINEERING PTY. LTD., 

868 Princes Hwy,, Tempe. 55-5036. 
MELBOURNE: 

AUSTRALIAN MUSICAL INDUSTRIES PTY. LTD., 
108-112 Elizabeth Street. 63-6701. 


Sole Australian Distributor: 

/V/^ITOi-ys' ir u l — 


ELEC TIRO NIC iPirr. l na. 

868 PRINCES HIGHWAY. TEMPE. SYDNEY. AUSTRALIA 
PHONE: 55 5036 
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find (as I did) that Mum will at first 
object to having them in the house. 
Once you get them in she’ll find (as 
mine did) that she can’t lift them out 
(they weigh 1301b), and will grow used 
to them. Frankly though, if you finish 
them off first, which I neglected to do, 
you will probably find she’ll fall in love 
with them and stand her little pot plants 
on top in no time. 

They are made in the shape of a 
truncated pyramid with concrete two 
inches thick. 

The outside dimensions are: Base 
20 inches; top 7 inches; slant heigh 25 
inches. Plywood shutters are made up 
from any suitable old pieces, the sides 
of the inner form being two inches 
smaller on top and sides — i.e., base 
16 inches, top three inches, slant height 
23 inches. It is best to tack the square 



The amplifier chassis was made 
from 14-gauge aluminium (16g. 
would be more usual) measuring 
10 x 6 x 2 inches. Despite the 
reader's remarks, we still like the 
idea of having a readily access¬ 
ible volume control—arguments 
or no arguments! 


plug very lightly at the top of the inner 
form and screw on a small handle to 
facilitate removal when set (about 30 
hours) so that the inner form (which 
is removed first) may be extracted a 
piece at a time. Banging and prising 
are to be avoided. 

The outer form may be held together 
with crate wire or by any other means 
and a lin by 2in reinforcing slat around 
the middle will prevent bellying when 
the concrete is grouted in. 

Speaker holes are cut in the outside 
form and a strip of aluminium 3in wide 
is made into a 2- or 3-turn spring and 
expanded in these holes, sealing off to 
the inside form after assembly. Speakers 
centres are 4±in and lliin from the 
top. 

A top for the outside form is not nec¬ 
essary as filling is carried out with the 
shutter upside down. Just stand it 



The complete enclosure, styled 
to take an 8-inch, 15-ohm speak¬ 
er, with optional 15-ohm tweeter 
coupled across the 8-inch loud¬ 
speaker with a 2uF capacitor. 


on an old piece of ply where it is not 
likely to be disturbed for 30 hours. 
Brace the inner form with cross wedges 
if necessary. 

Shovel in a couple of inches of con¬ 
crete and insert the inner form. It 
can be held true as the concrete is 
grouted in and the 9in by 3in block 
of wood forming the vent put in position 
when ready. The mean length is 9in, 
the ends are cut parallel to the sides 
of the pyramid. Remove this block as 
soon as possible as it may be difficult 
to get out cleanly later on. 

Remove the inner form after 30 hours 
and patch up the inside as necessary 
if cavities are present. The outer form 
may be removed whilst still inverted 
and the outer surfaces rendered to give 
a smooth finish. Slight rounding of all 
corners improves the appearance. Keep 
wet for two or three days then allow 
to dry. Size to seal in sand or dust par¬ 
ticles and paint to suite lounge, wall or 
what have you. Wall paper may be used 
to advantage and I should imagine they 
would look quite attractive if ground 
with a standing disc to resemble cut 
stone to match a fireplace or terrace 
mural. They must stand on felt or 
carpet. 

The speakers are held pressed against 
lin thick foam-rubber gaskets over their 
respective apertures with fiin square 
wooden stakes. The flats arc against the 
LS magnets and the points fit into small 
cavities chipped into the opposite wall. 
When fitted perpendicular to the LS 
plane they cannot work loose. The 
fabric is stretched over a thin ply tem¬ 
plate and the concrete drilled and 
plugged to take brass nails or 
screws through the edge trim. 

I have found it convenient to posi¬ 
tion the turntable in the bookshelf 
where I can change records from my 
sitting position. The amplifier is on 
the bottom shelf but could be housed 
with the turntable if desired. 

Suggested test records are: Professional 
Test Record WG25/2434. Twin Guitars 
RCA LSP3611. A Swinging Safari. 
Polydor Stereo 237584. □ 
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BY Ml 

PRODUCTION ENGINEERS 



miniature 

soldering instruments 



* RELIABLE 

* EFFICIENT 

* LONG LIFE 

* REPLACEABLE BITS 

* CONTINUOUSLY RATED 

* NO WARM UP DELAYS 

* NO SWITCH TROUBLES 

* NO OPERATOR FATIGUE 

' * DOES WORK OF HEAVY IRONS 

f Weighs less than 1 oz. and 
^compact handle enables girl 
[operators to work quickly and 
accurately all day. 

I Write or phon 

[ MELBOURNE : AWA Ltd.. 67 9161. HOBART : 
AWA Ltd., 3 3836. LAUNCESTON : AWA 
Ltd., 2 1804. ADELAIDE : Newton McLaren 
Ltd., 51 0111. BRISBANE : Chandlers Ltd., 
31 0341. PERTH : AWA Ltd., 28 3425. 
SYDNEY : George Brown & Co. Pty. Ltd., 
29 7031. Electronic Parts Pty. Ltd., 
533 1277. 

Australinn Distribn tars 

'MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York Street, Sydney. 2 0233, Ext. 284 
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28 King Street, Rockdale, N.SW 

-All leading Electrical Houses, 
idio Parts & Electrical Houses, 
on Jones—P/L 7-9 Merton Rood South Brisbane 


Phone 59 4783 


-Truscott Electronics & all leadi 
Houses. 

-Athol M. Hill. 613 Wellington St. 
—All leading Electrical Houses 


OPERATING FEATURES 

Fully automatic and manual operation in both single 
play and ch,anger models. 

’“Single play spindle. 

’“Elevator-Action changer spindle holds up to ten records. 
Lifts entire weight of stack off bottom record before re¬ 
leasing it for play. Retracting platform allows records to 
be removed from platter without need to remove spindle 
itself. 

Four speeds: 16 2/3, 33 1/3, 45, 78 r.p.m. 
’‘‘Auto-Manual Cue-Control operated via feather-touch 
“stick-shift.” Can be used in both manual and automatic 
start. Rate of descent: 3/16”/sec. 

’“Feather-touch slide-switch controls for all operating 
functions. 

Pre-wired for power control to shut off amplifier after 
play. 

TONEARM DESIGN 

’“Low mass tubular type. 

’“Magnesium tonearm head. 

Tonearm dynamically balanced in all planes. Does not 
require critical levelling. 

Elastically-damped tonearm counterbalance. Geared 
adjustment knob with locking set screw. 

Completely free-floating during play. 

’“Slip clutch prevents jamming even if arm is restrained 
during cycling. 

’“Tonearm bearing friction below 0.04 gram in both 
horizontal and vertical planes. 

TRACKING ADJUSTMENTS 

Continuously variable, direct-dial, direct-reading stylus 
force adjustment. 

’“Tracks and trips as low as 1 gram, permitting use of 


finest high compliance cartridges at lowest recommended 
tracking forces. 

’“Continuously variable, direct-dial, direct reading 
Tracking-Balance Control (anti-skating compensation) 
calibrated to tracking force. 

CARTRIDGE MOUNTING 

Low profile cartridge holder for easy mounting. Quick 
lock and release by tonearm lift. 

Cartridge weight range: 1-8 grams with standard shaft, 
1-14 grams with accessory shaft. 

Cartridge holder has adjustment for optimum stylus 
overhang. 

■“Mounting gauge supplied for optimum stylus positioning. 
Color-coded leads and push-on connectors. 

MOTOR 

•“Advanced design Hi-Torque motor maintains constant 
speed within 0.1% even when line voltage varies beyond 
± 10 %. 

TURNTABLE 

Dynamically balanced platter weighs over 4 pounds. 
Concave anti-static platter mat provides support of records 
at maximum diameter, prevents slippage of badly warped 
records. 

INSTALLATION 

■“Dimensions: 121” x 101”, 6” clearance above and 2£” 
below mounting board. 

•“Unique 3-position spring screws permit mounting, 
securing and demounting from the top. 

Prices: 1015 (without Cartridge).$ 93.00 

1015/CDS with Crystal Cartridge . . . . $106.50 
1015/M44MB with Shure Magnetic 
Cartridge.$119.00 


NEW RELEASE 
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BBC USING MINI-TAPES FOR SOUND EFFECTS 



A new program-effects generator, developed by the 
BBC's engineering department, uses miniature 
tape cassettes to store sound effects. The ingenious 
mechanism gives exact cue synchronisation, and 
makes "difficult" effects easy to produce. 


The BBC program effects generator this position. A solenoid holds the 
made its ddbut last week. The new pinch roller off the capstan during the 
equipment should make the life of the threading operation. •— 

effects man much easier, with no more When the run button on the tape- 
frantic hunting around a long tape for un it control is pushed (it lights up 
the right sound, and difficulties of bring- g re en when the threading is complete 
ing it into the program at exactly the — about H sec) reproduction starts 
right time. instantly from the beginning of the 

The effects are stored in small cas- recording in the cassette. If the run 
settes, about the size of a common button is released, the sound channel is 
matchbox, each cassette holding enough muted and the tape is immediately re¬ 
tape for 30sec. of sound. This is not wound to its stand-by position, 
the limitation it might seem, for effects If, however, the run button is held 
of longer than 30sec. are rarely re- down, the tape mechanism will trip 
quired, and when they are — such and rewind automatically when the end 
as the background noise for a conver- of the tape is reached, and will begin 
sation in a railway carriage — two to play again if the button is not re- JL_ 
cassettes containing the same effect can leased. For longer effects, putting a key 
be played alternately without interrup- into the auto position will continue 
tion of sound. to run the tape after the run button _____ 

The generator consists of a number is released. solenoid 

of standard modules, completely inter- Pushing a reject button causes the 
changeable, mounted in a trolley unit, tape to be unthreaded back to the cas- Principles of the tape transport 
In the first BBC equipment shown, (Continued on page 105) mechanism, not shown to scale. 

four such modules are mounted in the 
trolley, while two further modules are 
mounted in a separate unit. The six 
modules thus conform to the standard 
sound effects console of six disc playing 
units: two have been separated as it is 
thought that practical experience will 
show that four of the new units are 
sufficient. 

Although each tape is standard, the 
unit mlounted in the right end of the Ml 
console becomes a variable speed unit, S|i| 
the speed being varied by the knob at ifS 
the lower right of the trolley. The unit 
mounted at the left end of the trolley 
will not only replay cassettes inserted 
into it, but will also record on to a clean 
cassette, either from the other three 
units or from an external source. 

The principles of operation of the tape 
transport mechanism are shown dia- _ 

grammatically, though not to scale. 

The tape is wound on to a spool in 
the cassette, a spindle projecting through 
the side of the cassette so that the spool 
can be driven. At the end of the tape 
there is a hook, which prevents the 
tape end being pulled right into the 
cassette. When the cassette is pushed 
into the slot on the console, it-he pick-up 
arm engages with this hook, and then 
moves through an arc to thread the tape 
over the tape heads and over the ca~p- Main unit of the generator contains four replay units. Each will take one 
stan, the tape end then being held in of the miniature tone cassettes standing on top of the console. 
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THE BEST VALUE OF HI-FI MATERIAL IN THIS COUNTRY AT RECORDED MUSIC SALON 

This month’s special offer — Harman Kardon, World’s finest integrated stereo tuner/amplifier fully transistor¬ 
ised, recognised in the U*S.A. and the rest of the world as being the most technically advanced stereo am¬ 
plifier. 

2 Empire! 8200, world famous loudspeakers. Empire professional turntable and arm. Empire 999VE cartridge. 

Total Price $1600 

The same with Armstrong 221, 60 Watts output, P.E. 34, Empire 888PE cartridge. Total Price .. .. $872 

■«u mmmmmb ■*««■■«««■ MBBaMBBRiiMa■■■■■•■MBBBBRaaaawRRRMRB 

“1 England’s best amplifier available in Australia—Armstrong 221, P.E.34 four 
1 speed Hi-Fi turntable, belt driven, hydraulic control pick-up lowering device, 
complete with Empire 808 magnetic cartridge frequency response from 10 to 
20.000 cycles with 30db of stereo separation, compliance 8 x 10 cm/dyne, 
employs a .7 mil. conical diamond stylus tracking at 15 deg., 

2 R. & A. Hi-Fi loudspeakers lOin frequency response from 


14 to 16,000 cycles. Total Price 
The same with Armstrong 222 and Dccca Deram cartridge. 


Less 


SU 


"% Schaub-Lorenz Stercotronic stereo transistorised amplifier. 
" 20 watts per channel, beautifully designed, top class 
German product complete with Dual 1009 SK turntable, 
2 Heco Hi-Fi speakers in cabinets. Empire 888 
diamond magnetic cartridge. 

Total Price. 


W LUl IIU1UU., 

$400 


3 Empire 999VE professional cartridge, 
Dual 1019 Hi-Fi turntable. 2 Jordan 
Watts loudspeakers, Leak Stereo m rah 
30 amplifier. 

Total Price.IjWWfci 

The same with Armstrong 226 amplifier, 10 
watt per channel integrated tuner/amplifier. 
Add.$20 


A Armstrong 227 stereo tuner/amplificr, 
** Garrard SP25 turntable, Dccca Dcram 
cartridge. 2 Goodmans 10” Twin- 
axiom loudspeakers. 

Total Price. 


C Tandberg Series 12 stereo tape recorder 
complete with microphone, inbuilt speak- 


$317 


ers including Dual 1019 turntable complete 
with suitable cartridge and two extension 
Hi-Fi loudspeakers Heco, complete In beau¬ 
tiful cabinet, separate base and tweeters, fre¬ 
quency response from 40 to 16000 
cycles, fully imported from Ger¬ 
many. Total Price 


VvLlClat lie- 

$540 


Schaub-Lorenz original fully transistorised 


Y World’s famous Ampcx 1163 fully transis- 


tape recorder, beautifully designed, most 
perfect sound reproduction, complete with 
original extension speakers and the best value 
for money in this country, com¬ 
plete with P.E. 72 Hi-Fi turn¬ 
table and cartridge. Total Price 


e ocsi vaiuc 

$350 


torised tape recorder, complete with Har¬ 
man Kardon Model 210 amplifier, 50 watt 
per channel output, frequency response from 
8 to 23000 cycles, plus minus t db, 2 
Grenadier (Empire) 8.200 loudspeakers, fre¬ 
quency response from 20 to 20.000 cycles, 
power handling capacity 60 
watts, the best speakers Jn 
the world. Total Price .. 


g Armstrong 127 Integrated tuner/amplifier 


$1300 


P.E. 33 Hi-Fi turntable and cartridge, 
2 Wharfedale 8in Twincon loud¬ 
speakers. 

Total Price. 


$232 


Pioneer 204B integrated tuner amplifier, 
* two 8in Wharfedale R.S.D.D. loud 
y>cnkcrs. Dual 1010 turntable. 

Empire 808 cartridge. 

Total Price. 


LJ.IJ, JUUU 

$276 


1 ft Telcfunkcn 204B stereo tape recorder, 
■ ^ Armstrong 221 amplifier, 2 Tannoy lOin 
Hi-Fi dual concentric loudspeakers fre¬ 
quency response 25-20.000 cycles Hz. Empire 
888SE cartridge. Garrard Lab 80 
turntable. 

Total Price. 


$876 


| 1 Fisher XA100 Stereo integrated ampll- 
■ ■ fier, Flac Miracord Hi-Fi turntable, 2 
Empire 888 cartridges, two lOin Heco Hi-Fi 
speakers complete with 3in " 
tweeters and crossover units. 

Total Price. 


ncco m-ri 

$492 


RECORDED MUSIC SALON 


C. PINCZEWSKI 


TRUE FIDELITY 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


23 COLLINS STREET, 
MELBOURNE 
Telephone 63-6257 


ANNOUNCEMENT 



■^ZEPHYR PRODUCTS PTY.ITD 

J if 70 BATESFORD ROAD, CHADSTONif, VICTORIA 



H.E. Herrold Pty. Lid., 123-125 Charlotte Street, Brisbane. Qld. Homecrafts Tasmania, 
199 Collins Street, Hobart. Tas. Newton McLaren Ltd., 82 Gilbert Street, Adelaide. 
S.A. Atkins (WA) 894 Hay Street., Perth. W.A. 

ARE PLEASED TO ADVISE THEIR APPOINTMENT 
AS SOLE AGENT IN AUSTRALIA FOR 
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MOS INTEGRATED CIRCUITS 
FOR ELECTRONIC ORGANS 


sctte, the cassette then popping out of its 
slot. The fast rewind time* about 4 
sec, is obtained principally as a result 
of the free-layered take-up cassette, 
>rather than a spool take-up. 

Each channel contains its own replay 
fader, as well as controls to change the 
frequency response of that channel. 
The variable speed, which operates on 
any replay unit placed in the far right 
position, enables speed to be varied from 
one-third to double the standard speed. 
The record facilities operate on any 
replay unit placed in the far right posi¬ 
tion, and can be used to put an effect 
from a master tape or disc into a cas¬ 
sette or to make up an effect combined 
from sound help on other cassettes. 

Each cassette has a small pipe which 
can be unscrewed. When a cassette con¬ 
tains a sound effect which must not be 
destroyed, the pipe is removed. If the 
cassette is now placed in the left-hand 


channel the record facilities will not 
work. 

An additional control unit, in the 
shape of a small box with buttons 
corresponding to each channel, makes 
operation from a remote position pos¬ 
sible. The close proximity of these but¬ 
tons also means that effects on separ¬ 
ate channels can be synchronised 
exactly. 

At present the BBC have one of the 
generating equipments, and another two 
are being built. But they have already 
seen that there should be a ready market 
for such an ingenious device—the studio 
manager’s dream — and are making 
arrangements for it to be produced com¬ 
mercially under licence. If synchronisa¬ 
tion of sound and vision on BBC 
broadcasts seems to improve in the near 
future, it may be thanks to this latest 
engineering department production. 
(From “Engineering.”) B 


New released in Australia, 
simultaneously with Europe 

COMBIPHON 

Has everything: AM-FM Radio Receiver 
to listen and to record. Also, gramophon 
and microphone input. 

The ideal Tape-Recorder for a business¬ 
man, a doctor, or for education purposes 
in the car, at home or anywhere. Plays 
back your recordings, also Prerecorded 
Music (Philips Type DC60, DC90 
Cassettes). Fitted in the car-cradle, it has 
4-6 Watt output and is connected auto¬ 
matically to the car aerial, battery and 
loudspeaker. 

For further information, contact 

A. VICTOR & CO., 

196 Elizabeth Street, Sydney 
(cnr. Wentworth Avenue), 
61-6031. 

NAME . 

Please print 

ADDRESS . 

Trade inquiries welcome 


BBC MINI-TAPES - Continued 


Two MOS integrated circuits designed 
specifically for application in electronic 
organs were introduced at the Chicago 
Music Show in June by Motorola Inc., Semi¬ 
conductor Products Division. They were 
exhibited in a model combo organ built by 
Motorola to demonstrate the new MOS 1C 
capability. 


The unit at right, using MOS integrated circuits , 
does the same job as the older style board on the left . 


The MC1124P is a MOS frequency 
divider. It contains four toggle flip-flops, 
two cascaded internally and two sepa¬ 
rate. Thus a divider chain may be form- 
be using flip-flops from a single package 
or from separate packages. Toggle 
frequency is DC to 500KHz. 

The MC1120P is a MOS dual keyer 
gate with sustain control inputs. Com¬ 
patible with the MC124P frequency 
divider, this circuit provides high isola¬ 
tion and low intermodulation. Both cir¬ 
cuits offer a noise immunity of 1.0V, 
a minimum fan-out of 5, over a 0 to 
75deg. C. temperature range. 

According to Thomas J. Connors, 
Motorola’s marketing manager, this in¬ 
troduction marks the first MOS inte¬ 
grated circuits applicable to consumer 
electronic equipment. Integrated MOS 
structures using insulated gate field-effect 
transistors offer required economies by 
simplifying the otherwise complex cir¬ 
cuitry. 

Connors reported that the use of MOS 
ICs eliminates 80 per cent of detailed 
piece-part assembly work, compared to 
designing the same equipment with bipo¬ 
lar devices and diodes. “Also,” he said, 
“the IC approach reduces by 60 per cent 
the individual piece parts that must be 
procured, approved, and assembled in 
present conventional approaches.” 

In a divider type electronic organ, the 


divider chain and the keyer sections are 
prime locations for integrated FET cir¬ 
cuits. Both are areas of high use. In the 
divider chain, anywhere from 25 to 60 
dividers may be employed depending on 
the complexity of the organ, with 44 
being a fair average. Since the usual 
waveform used is a square wave, the 
digital flip-flop is the ideal frequency 
divider. An MC1125P divider section of 
a typical organ would be 12 integrated 
circuit packages mounted on one printed 
circuit board. 

The keyer section of an organ also 
involves a large number of circuits since 
each note undergoes a number of voicing 
and keying operations. Motorola’s MC- 
1120P has been designed for the keying 
section and provides for the channelling 
of several notes at each keying position, 
giving better than 70dB of isolation. 

Although the divider and keyer have 
been developed for the electronic organ 
industry, Connors noted that these func¬ 
tions are common to other consumer 
areas such as automotive, appliance, and 
control products. (In Australia) Cannon 
Electric (Aust.) Pty. Ltd., Fifth Street, 
Sydney Airport, 2020. gj 


ACOSCHANSCR BUST BUS 


Essential to all who value thair records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd„ Concord, N.S.W. 
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EMPIRE CARTRIDGES/precision matched to every playback system 


INTRODUCING—the long playing cartridge . 
The Empire 999VE 

THE EMPIRE 999VE PROFESSIONAL CARTRIDGE 

For high-performance playback system only 



TECHNICAL SPECIFICATIONS 



Frequency: 6 to 35,000 Hz. 

Output voltage: 5 millivolts per 
channel. 

Channel Separation: more than 
30dB. 

Load Impedance: 47,000 ohms. 
Weight: 7 grams. 

Compliance: 30 x 10-6 cm/dyne. 


Tracking Force: .5 to 1.5 grams. 
Stylus: .2 x .7 mil. elliptical dia¬ 
mond. 

Terminals: 4 

Mounting: Standard 7/16 or i in 

centers. 

Tracking Angle: 15° 


You can up-grade your Hi-Fi Stereo system simply by plugging-in an Em¬ 
pire cartridge. The Empire cartridges are practically free from hum pick¬ 
up, work well at less than 1 gram of stylus force. The elleptical stylus per¬ 
mits high frequency limit to be extended up over 30,000 Hz, Separation 
measured about 33 db at 1,000 Hz. 



221 Integrated Stereo Amplifier, 

shown in optional case. 


EMPIRE S EXCITING NEW 
MODEL 2000 SPEAKER SYSTEM 

Frequency Response: 30-18,000 cps. 
Power Handling Capacity: up to 60 
watts of undistorted music power. 
Components: 10-inch high compliance 
woofer with 2-inch voice coil; direct- 
radiator midrange and tweeter with 
wide-angle dispersion; 3-position treble 
control switch. Dimensions: 18} inches 
H x 12 inches W x 12 inches D. 



226 Stereo Tuner-Amplifier, shown 
in optional case. 



222 Integrated Stereo Amplifier, 

shown in optional case. 


The Armstrong range has been styled and constructed to look beautiful in self-mounting cases. The compon¬ 
ents are of high quality materials incorporated in all the Armstrong equipment. They are the best value for 
money in this country. 

When you choose your Hi-Fi equipment write for technical catalogues and specifications and you will be con¬ 
vinced that the best stereo equipment must have an Armstrong amplifier. 

AMPLIFIER AND CONTROL UNIT SECTIONS 
(Models 221, 222, 226, 227, 227M) 

Power Output 10 watts push-pull. Frequency Response 30-20,000 c.p.s. ± ldb. Power Response 35-20,000 
c.p.s. —ldB. Harmonic Distortion. Less than 0.5 p.c. at 1 K/cs measured at 8 watts. 

These products are obtainable from the most progressive Hi-Fi outlets in Australia and also from: 

Melbourne: Recorded Music Salon, Tel. 63-6257. Sydney: W. C. Wedderspoon Pty. Ltd., Tel. 29-6681. Phodis 
Pty. Ltd., Tel. 211-0888. Queensland: A. E. Harrold Pty. Ltd.. Tel. 31-3081. Adelaide: Ernest Smith Pty. Ltd., 
Tel. 51-6351. Perth: Leroya Industries Pty. Ltd.. Tel. 21-4054. 

These Hi-Fi products arc world's best. For catalogues and more information write to: 

Sole agents for Australia TRUE FIDELITY C. PINCZEWSKI 
RECORDED MUSIC SALON, 23 Collins Street, Melbourne. Telephone 63-6257 
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Chromium Dioxide Magnetic Recording Tapes 


New high-performance magnetic re¬ 
cording tapes incorporating chromium 
dioxide as the magnetic medium, de¬ 
veloped by the Du Pont Company, Wil¬ 
mington, Del., are said to offer signifi¬ 
cant advantages over conventional iron 
oxide tapes in computer, instrumentation 
and video recording applications. 

According to the Du Pont Photo 
Products Department, chromium 
dioxides have higher signal output at the 
same degree of resolution, and better 
resolution at any given signal output 
level. These advantages accrue from the 


size lead to tapes with optimum smooth¬ 
ness and an orientation (Br/Bs) of 0.90. 
Additional benefits include low noise 
and low print through. Coating thick¬ 
nesses of present “Crolyn” magnetic 
tapes range from 80 to 250 microinches 
with residual flux (Or/l/2in) of 0.40 to 
1.25 maxwells. 

In video tape recording, picture 
quality is dependent upon the frequency 
response of both equipment and tape to 
produce the fine picture detail. Contact 
is dependent on high signal/noise ratio. 

In tests on video recording equipment, 


half the coating thickness of current 
commercial computer tapes provide the 
same peak-to-peak signal amplitude when 
recorded on conventional computer 
transports. Such a compatible “Crolyn” 
tape is said to exhibit less pulse crowd¬ 
ing and less peak shift even at the cur¬ 
rently used information packing densi¬ 
ties of 800 bits per inch. As a result of 
the greater resolution capability, it is 
technically feasible to extend the tape 
packing density 800 bits per inch on 
existing transports. (“International Elec¬ 
tronics News.”) B 




LEFT: Waveform photograph of a series of binary 
ones and zeros taken from a standard 800 bpi com¬ 
puter system using 500/250 microinch write/ read 
heads. Sequence of three ones imposes a crowded 


condition on the centre pulse so that peak height is 
depressed to 70 per cent of that of the isolated pulse. 
For the same pattern on “ Crolyn ” tape (right), the 
crowded pulse retains 90 per cent of the peak valve. 


greater magnetic strength of chromium 
dioxides and from precise control of 
particle size and shape. 

The new magnetic tapes, trade-marked 
“Crolyn,” have been tested extensively 
at Du Pont and in co-operative pro¬ 
grams with manufacturers of equipment 
in the areas of potential use. Results 
indicate that they will accept more 
information per inch and will record and 
reproduce high frequency signals With 
greater fidelity than present gamma iron 
oxide tapes. Reduction of tape speed 
for longer playing time or economy ap¬ 
pears possible in some applications. 

Chromium dioxide is a black, semi¬ 
conducting compound with a density of 
4.9 grams per cubic centimetre. It is 
synthesised in the form of acicular, 
single domain particles which can be 
varied in length from 4 to 400 micro- 
inches with a normal aspect ratio of 10 
to one. Coercivity can be varied from 
25 to more than 700 oersteds. The 
particles have the rutile crystal structure 
and exhibit magnetocrystalline aniso¬ 
tropy. The Saturation Volume Magneti¬ 
sation (Bs) of chromium dioxide is 6100 
gauss and Curie Point is 126 deg. C. 

The new magnetic tapes selected for 
development have coercivities in the 
range from 360 to 450 oersteds and re¬ 
sidual flux densities up to 1600 gauss. 
The excellent dispersibility of chromium 
dioxide and the narrow range of particle 


WATKIN WYNNE PTY. LTD. 

Correct address is: 

32 FALCON STREET, CROW S NEST, 
N.S.W.. 2065 

NOT as published on page 63 of 
September issue. 

We apologise for any inconvenience 
which may have been caused. 


“Crolyn” tape showed S/N ratios of 6 
dB or more over iron oxide video tape, 
according to Du Pont. The increased 
S/N ratio allows recording tracks or re¬ 
duced head-to-tape speeds. 

In tests on a variety of wide-band 
instrumentation recorders conducted by 
Du Pont, the new magnetic tape typic¬ 
ally showed S/N ratios 3 to 8 dB 
greater than high-quality iron oxide 
wideband instrumentation tape. The per¬ 
formance advantage seen for the chro¬ 
mium dioxide tape derives from the 
higher magnetic moment, better line¬ 
arity, and higher coercivity of chromium 
dioxide. 

Chromium dioxide magnetic tape with 
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Sg| SPECIALISE 4|j>> 

TAPE RECORDERS 

EXPERT REPAIRS 

To dll brands by German technicians in 
modern equipped workshop. 

Contact 

?FiaA s> 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHR^N, VICTORIA. 
TELEPHONE: 51-4453. 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day, 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPUON (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, N.SW. Phone 731227 


ELECTRONICS Australia, November, 7967 


107 


















You simply have to read the rave 
review in the July 1967 “ Gramo¬ 
phone ” (U.K.). Here are just a 
few excerpts :— 


. . is due to the almost unbelievable 
smoothness between 1000 and 10,000 
Hz . . . the accompanying frequency 
response curve is within plus or minus 
2.5 db between 50 and 15,000 Hz AND 
IS CERTAINLY THE FLATTEST 
LOUDSPEAKER CURVE RE¬ 
CORDED TO DATE IN THE NORTH¬ 
ERN POLYTECHNIC ANECHOIC 
CHAMBER . . . even at 10 kHz equal 
distribution covers an angle of plus or 
minus 25 degrees ... its bass perform¬ 
ance is outstandingly good, deep organ 
pedal notes in particular being repro¬ 
duced with the dynamic range one norm¬ 
ally associates with an enclosure 
SEVERAL TIMES THIS VOLUME 
. . . transients such as cymbals, glocken¬ 
spiel and harpsichord are reproduced 
with remarkable fidelity . . . overall bal¬ 
ance is fully integrated . . . speech is 
reproduced without any chestiness or 
over-sibilance and, indeed, IT IS DIFFI¬ 
CULT TO TELL WHETHER IT IS 
THE ACTUAL OR REPRODUCED 
VOICE ... it is doubtful if any two- 
unit design will be able to improve on 
the Concord.” 

Harmony is easily recognised in nature, 
but equally important in a loudspeaker, 


only much more difficult to find. If you 
are looking for NATURAL harmony in 
sound, hear a KEF “CONCORD.” 
Compare it carefully with its competitors 
and we have little doubt as to your 
opinion. 


J. H. REPRODUCERS PTY. LTD 

. ••••:• ’ •' 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 TELEPHONE 277-3066 

Exclusive Australian Representatives of ADC, U.S.A. and KEF, U.K., and Makers of the J.H. Synchronous Turntabli 
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Classical 

rCVIGriVS 


By JULIAN RUSSELL 


Boult’s “Planets”— none better 


HOLST — The Planets. New Philhar¬ 
monic Orchestra, with the Ambro¬ 
sian Singers, conducted by Sir 
Adrian Boult. HMV Stereo. OASD 
2301. 

Now that Elgar’s “Dream of Geron- 
tius” and his two symphonies are so 
seldom played, Holst’s “Planets’’ has a 
valid, claim as the most durable English 
composition to have been written this 
century. That it ihas worn so well is, I 
think, due to the fact that the music 
is highly original, expressive, and close 
enough to contemporary idiom to be¬ 
long wholly to the twentieth century. 
There is also the fact that the design 
of ‘The Planets,” in which each one of 
the seven planets is given its astrologi¬ 
cal significance in a contrasting move¬ 
ment, offers a great variety of moods 
while at the same time appealing to 
the picturesque that, thanks be to 
heaven, still survives among present day 
audiences despite the mostly sterile on¬ 
slaughts of serialism. 

There have been some good record¬ 
ings of the suite over the years, dating 
right back to the days of 78s, but none 
better, rf indeed as good, as this new one 
of Boult’s. It was he, by the way, who 
conducted the first performance in 1918, 
at the ciomposer’s request. This was at 
the end of World War I when people 
realised, most of them for the first time, 
that war was not a noble thing but a 
cruel and horrible exercise. 

And this expression found its way into 
music for the first time in Che opening 
number of the suite, Mars, The Bringer 
of War. Here is war -in all its horror 
of blood, fury, and senseless destruction. 
Under Boult’s direction all these aspects 
of Holst’s music are realised. He forces 
the listener at once to admire and re¬ 
coil. It is an overwhelming prelude, even 
at this distance in time. 

Venus, The Bringer of Peace, is con¬ 
trastingly serene and full of beautiful 


lyrical melodies. It is as shapely as the 
famous statue that bears its name and 
as coolly elegant, since it was not in 
Holst’s make-up ever to become incan¬ 
descent. The slightest tendency to make 
its beautifully sculptured lines sound 
fuzzy destroys its lovely clarity of line. 
And thjs Boult avoids with the greatest 
care, even in the murmuring string 
accompaniments in the bass. An ex¬ 
quisite performance. 

Jupiter, the Bringer of Jollity, has al¬ 
ways been the most popular number 
of the Suite. It has true Shakespearean 
jollity along Falstaffian lines and, when 
it doesn’t chuckle and guffaw, Holst in¬ 
troduces a big open-air Elgarian tune 
that at one time threatened the popularity 
of “Land of Hope and Glory” in Eng¬ 
land. 

Saturn is the Bringer of Old Age, a 
comfortless fellow who offers little but 
a peaceful death as a final reward. Holst 
makes his music shuffle dejectedly at 
first, but towards the end one is ap¬ 
proaching something better than obliv¬ 
ion. I always find Uranus, The Magi¬ 
cian, exciting, despite having heard it 
oountless times. It is full of wonderful 
conjuring tricks in the orchestra. Pom¬ 
pous trombones, clamouring for silence, 
announce the imminence of glittering 
sleight of hand in ithe woodwind. Then 
comes a 6/8 type of march that never 
fails to thrill me as it goes from a quiet 
start to a swaggering climax. 

It is icy cold on Neptune, The Mystic, 
way out towards the limits of our solar 
system and the voices of the Ambrosian 
Singers drift in wordlessly, barelv au¬ 
dible, from out cf the surrounding black¬ 
ness. A sunless world that Boult seems 
to freeze almost into immobility, an 
extraordinary effect when it is remem¬ 
bered that music to exist must move. 
The engineering of the whole suite is as 
superb as the playing. 


iiiiHfiittiiiiiiitiiiiiiiiiiiiiiiiiiiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiimiimimiiiiiiiiimiiiimi 

Budget-price “Tannhauser” — recommended 


WAGNER - Tannhauser. Complete 

Opera. Gottlob Frick (Landgrave); 
Hans Hopf (Tannhauser); Dietrich 
Fischer-Dieskau (Wolfram); Fritz 
Wunderlich (Welter van der Vogel- 
weide); Rudolf Gonsar (Biterolf); 
Gerhard Unger (Heinrich v der 
Schreiber); Elisabeth Grummer 

(Elisabeth); Lisa Otto (shepherd). 
Chorus and Orchestra of the Ger¬ 
man State Opera, Berlin, conducted 
by Franz Konwitschny. World Re¬ 
cord Club. Stereo S/T4337/30. 

There is much to recommend about 
this low-priced set of what is perhaps 
Wagner’s mlost popular opera. Even those 
who have never heard a complete Wag¬ 
nerian work in their lives will probably 


be familiar with such excerpts as the 
Pilgrim’s Chorus, the March, and per¬ 
haps even Elisabeth’s Greeting to the 
Hall of Song. And I nearly forgot that 
famous baritone aria, “Star of Eve.” 
The story is simple — a conflict between 
good and evil and between sacred and 
profane love — and made easy for begin¬ 
ners to follow in the excellently trans¬ 
lated German/English libretto that 
accompanies the boxed set. 

There are two outstanding perform¬ 
ances, in my opinion the best I have 
ever heard recorded in the roles. I refer 
to Fischer-Dieskau’s noble and moving 
Wolfram and Elisabeth Grummer’s rad¬ 
iant and full voiced Elisabeth. Gottlob 
Frick is also heard to splendid advant¬ 


age as the Landgrave, a refreshing and 
none the less impressive change in role 
from the black hearted villains, Hunding 
and Hagen, by which he has become 
better known in recent years. A special 
word of praise, too, for Lisa Otto whose 
virginal tones are especially well suited 
to her enchanting performance of the 
small part of the shepherd boy in Scene 
2 . 

Hans Hopf in the title role pleased me 
much less. His tone is often coarse and 
he does little to change its colour what¬ 
ever the situation. True when he reaches 
the famous Narration in the last act 
he expands expressively both vocally 
and dramatically. And I thought, during 
the first scene, that I was going to be 
disappointed in Konwitschny’s conduct¬ 
ing of the Berlin State Opera Orchestra 
and Chorus. But that finished everything 
goes smoothly and sometimes excitingly. 
The siound at times unduly favours the 
singers at the expense of an orchestral 
part that is always worthwhile hearing 
in detail and more recent techniques 
— the set was first put out some five 
yea.rs ago — nowadays usually provide 
a richer acoustic for this type of music. 
But at its club price the set is not to be 
dismissed unheard on that account. 

My major disappointment was in fact 
that Wagner’s original (1845) version is 
used and not the revision (1861) now 
known as the Paris version. In this Wag¬ 
ner made major improvements in the 
first act. Since the Parisians insisted on 
a ballet being included in every opera 
they staged, Wagner rewrote the Venus- 
berg scene, grafted it on to the over¬ 
ture so that it followed the old Venus- 
berg music without a break, and greatly 
extended the first scene between Venus 
and Tannhauser. 

Alas, this is not for you in the present 
set in which the overture continues to 
its original end with the Pilgrim’s Chorus 
and the curtain rises on the old baccha- 
nale. But it is not, I think, a factor 
that will unduly worry newcomers to 
an immediately attractive piece of musi¬ 
cal theatre. 

★ ★ ★ 

PUCCINI — Madam Butterfly. Complete 
Opera. Virginia Gordon! (Butter¬ 
fly); Nedda Case! (Suzuki); Michele 
Molese (Pinkerton); Valerio Meucci 
(Sharpless). Vienna State Symphony 
Orchestra and Opera Chorus con¬ 
ducted by Nello Santini. Concert 
Hall Stereo SMS 2481. Three discs. 

You may have heard of some of these 
singers before. I haven’t. Nor could I 
find any of their names listed in the 
English LP catalogue. But this didn’t 
make them sound any the less impres¬ 
sive when I listened to them for the first 
time in this excellently sung performance. 
The three leads are all quite splendid. 
Virginia Gordoni is a fresh-voiced Butter¬ 
fly with a good range and an excellent 
sense of vocal dramatisation, so impor¬ 
tant in recorded opera performances. 
True, she becomes more than a trifle 
arch in overdoing the “little girl” aspect 
of the role. But then who doesn’t? And 
this includes Victoria de los Angeles’ 
otherwise admirable reading. 

Michele Molese, as Pinkerton, uses a 
fine tenor voice, always nicely centred, 
without ever haring to force top ncles; 
phrasing that always allows the music 
plenty of time to breathe; and plenty of 
ardour without frenzy. The Sharpless 
(Valerio Meucci) is dignified, friendly, 
and full of wise council convincingly 
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SELECTOR 


TUNING 


Model 1000A: Tube type AM/FM 
Multiplex Stereo Tuner Amplifier. 
100 watts. Bandwidth: 20 to 20,000 
Hz. Distortion: less than 1%. 
Model 707A: Solid state AM/FM 
Multiplex Stereo Tuner Amplifier. 
50 watts. Bandwidth: '32 to 25,000 
Hz. Distortion: 1%. 

Model 500A: Tube type AM/FM 
Multiplex Stereo Tuner Amplifier. 
50 watts. Bandwidth: 20 to 20,000 
Hz. Distortion: 1%. 

Model 250: Tube type AM/FM Mul¬ 
tiplex Stereo Tuner Amplifier. 22 
watts. Bandwidth: 35 to 15,000 Hz. 
Distortion: 1.5%. 


The results are dramatically 
brought to life by the all-new 60 
watt model 400 you see above, and 
Sansui's powerful 130 watt model 
3000. Both are Solid State AM/FM 
Multiplex Stereo Tuner Amplifiers 
featuring distortion figures lower 
than 1% at all listening levels. 

Make it a point to hear them 
both soon, preferably through 
Sansui speaker systems or stereo 
headphone sets. 

Model 400: Total power: 60 watts. 
Bandwidth: 20 to 50,000 Hz. Distor¬ 
tion: less than 1% at all listening 
levels. 

Model 3000: Total power: 130 watts. 
Bandwidth: 20 to 20,000 Hz. Distor¬ 
tion: less than 0.8% at all listening 
levels. 


Most manufacturers never publi¬ 
cize one of the biggest shortcom ings 
of the solid state receiver:- the fact 
that distortion tends to increase at 
normal listening levels rather than 
at the higher levels at which most 
are rated. 

Sansui has spent a lot of time, 
talent and money to correct this 
problem, and has succeeded in 
developing a line of solid state re¬ 
ceivers featuring exceptionally low 
—and constant-distortion factors 
at all listening levels. 


What they 
never tell y< 
solid-states 


about 


VOLUl 



1 

- 
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delivered, all in tones that are unremit¬ 
tingly pleasing to the ear. Moreover, he 
has the vocal resources to dwell exciting¬ 
ly on his great second act phrase: “I am 
loath indeed to tear you from illusions 
so beguiling . . 

All the other members of the cast 
make valuable contributions, with a 
special word of praise for the Suzuki 
of Nedda Casei. 

Not so impressive is the quality of 
the engineering which offers a dynamic 
range somewhat limited by present-day 
standards and orchestral tone that is 
often either woolly or tubby. The 
balance, too, is at times unpredictable, 
sometimes pushing the singers too far 
forward, at others placing them too 
remotely. The volume is quite capricious 
during orchestral interludes. Another 
minor shortcoming is the absence of a 
libretto though the plot is quite easy 
to follow, even by 'those to whom it is 
unfamiliar, since the story in full is 
printed on the album cover. To sum 
up, vocal merits far outweigh other 
shortcomings in a budget-priced set. 

★ ★ ★ 

ENGLISH HARPSICHORD MUSIC. 
Works by Purcell, Handel, Byrd, 
Famaby, Bull, and Clarke. Igor 
Kipnls (harpsichord). Epic Stereo 
BCI298. 

ITALIAN BAROQUE MUSIC FOR 
HARPSICHORD. Works by Scar- 
latti, Frescobaldi, Galuppi, Pas- 
quini, Rossi, and Cimarosa. Igor 
Kipnis (harpsichord). Epic Stereo 
BC1311. 

I am afraid that I am not sufficiently 
well informed on the vexed question of 
baroque ornamentation to pass judgment 
on that used by Kipnis in these two 
recitals. In fact, I belong to the school 
which believes that those who are most 
didactic on this subject often produce 
little proof that cannot be successfully 
challenged by those holding other 
opinions. True, much has been written 
in recent years on the way in which 
baroque music was played when it was 
in vogue, and much of this literature, 
especially that by Thurston Dart, is full 
of sound scholarship and good common- 
sense. But so much was left to the 
performer’s initiative in baroque days 
that reconstructions must perforce 
remain to a great extent speculative. 

In any case, Kipnis is regarded as 
an authority on the subject in the United 
States and holds the post of chairman 
of the Baroque Department of the 
Tanglewood Centre. The instrument he 
uses on these two discs has a very large 
tone. Indeed, I found it necessary to 
greatly reduce my volume control from 
its usual setting. His playing is deli¬ 
ciously clean-cut and his programs 
attractive. 

★ ★ ★ 

HAYDN—Symphony No. 1 in D Major. 
Symphony No. 2 in C Major. 
Symphony No. 3 in G Major. 
Overture to “Lo Speziale.” Vienna 
State Opera Orchestra conducted by 
Max Goberman. Odyssey Stereo 
32 16 0006. 

Here is playing at once stylish and 
exhilarating. Moreover, it is obtainable 
on the first low-priced CBS label, 
Odyssey. Goberman’s readings are 
clearly thought through and vigorously 
delivered when necessary, and with 
caressing grace in the gentler move¬ 
ments. Although you will not find an 
untidy bar anywhere, there is never a 


hint of preciousness. There is no minc¬ 
ing, no prating. Instead there is 
inexhaustible exuberance always con¬ 
trolled by the best possible musical 
taste, and a willing response by a 
splendid orchestra willing, and admirably 
equipped, to give a conductor as exact¬ 
ing as Goberman everything he asks of 
them. The sound—the disc is issued in 
stereo only —is first rate. 

★ ★ ★ 

MOZART—Concerto for Clarinet and 
Orchestra in A Major (K.622). 
Robert Marcellus (soloist). 
STRAUSS (RICHARD) — Concerto 
No. 1 for Horn and Orchestra in 
E Flat Major, Op. 11. Myron 
Bloom (soloist). Cleveland Orches¬ 
tra conducted by George Szell. 
Epic Stereo BC1241. 

This is an unusual coupling, but I 
found it all vastly enjoyable. Marcellus 
plays with a tone utterly free from any 
hint of vfbrato or senthnental quaver¬ 
ing. I have never before heard such 
smooth playing on the instrument. And 
it is perhaps more by design than acci¬ 
dent that he was chosen by Szell as 
soloist since his style is so eminently 
suited to the classical purity of Szell’s. 
But Marcellus doesn’t use his very 
special kind of production to make 
cooing sounds. There is always an attrac¬ 
tively reedy edge on his tone, and if 
his tempos sometimes seem a little on 
the deliberate side, this, too, does noth¬ 
ing to rob the work of its emotional 
interest. The balance between orchestra 
and soloist is as perfect as Szell’s 
immaculate delivery of the accompani¬ 
ment. 

Another brilliant soloist is Myron 

Bloom, heard in the Strauss horn con¬ 
certo. And if, very rarely, a vibrato 

does intrude momentarily, it would be 
-a miracle if it didn’t in so difficult a 
work. The work itself is no great shakes, 
but what makes it all worthwhile is 
the amazing virtuosity with which Bloom 
overcomes problems of the most formi- 
able technical complexity. And again the 
recording engineer has established a 
perfect balance all round. 

★ ★ ★ 

VILLA-LOBOS—Concerto for Guitar 

and Small Orchestra (1951). Laur- 
indo Almeida and the Concert Arts 
Chamber Orchestra conducted by 
Stanley Wilson. 

WEISS—Suite in A Minor (edited for 
guitar by Almeida). 

J. S. BACH—Arioso from the Harpsi¬ 
chord Concerto in F Minor, BWV- 
1056 (transcribed and arranged by 
Almeida). Laurindo Almeida. Capi¬ 
tol Stereo SP8638. 

The classical guitar, despite its present 
popularity, suffers from a restricted 
literature. Even the greatest performers 
on it have to eke out full-length concert 
programs by using transcriptions of 
pieces written originally for other in¬ 
struments. There are a few concertos 
composed especially for the instrument 
and this one, written by Villa-Lobos in 
1951, is as attractive as any I have 
heard. Villa-Lobos possessed a rich gift 
of melody, a native South American 
sense of rhythm, and a technique rich 
enough in resources to combine them 
into interesting forms and patterns. 

In this concerto, simple but tuneful 
material is worked out with considerable 
ingenuity both in the solo and orchestral 
parts. Almeida’s playing, somewhat 


COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 
20000 cps. 

• 7 Wafts RMS. output per 
channel. 

• Distortion less than *25% 

• Separate treble and bass 
controls, 

ASA RADIO . . . 

® Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER .. . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

® Push button operation. 
® Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor, 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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MICRO MAGNETIC CARTRIDGES OFFER 
UNEQUALLED VALUE! 

The Micro Model M 2000/5 has a response 
of 20-22,000 Hz. and costs only $16.50 includ¬ 
ing sales tax at Encel Stereo Centres. This 
model features a 15" tracking angle and 
performs extremely well. The Model VF-3000/5 
is priced at $24.50 and out-performs many 
more expensive cartridges. Response is 20- 
25,000 Hz. This fine cartridge is now avail¬ 
able with an elliptical diamond stylus . . . 
0.3 x 0.8 mil.; price is $29.50 for the 
VF-3000/E. We invite you to listen to the 
Micro cartridges at either Encel Stereo Centre. 
VF-3000/E $29.50. VF-3000/5 $24.50. M-2000/5 
$16.50. All prices include Salas Tax. 


MICRO DUST PICK-UPS 

This most effective record cleaner automati¬ 
cally removes dust and static 
charges as the record is being CA 

played yO« Ju 


MICRO TONE ARMS 

Very highly regarded in the United Kingdom 
and on the Continent, MICRO tone arms and 
cartridges have earned an enviable reputation 
for precision engineering and detailed work¬ 
manship. Performance easily justifies the 
use of the best available amplifiers and 
speaker systems. Feature for feature MICRO 
tone arms offer more value for every dollar; 
design is technically advanced and finish is 
impeccable. 


MICRO MA-88 PROFESSIONAL 16 in. 

TONE ARM 

Designed to provide effortless tracking with 
the most delicate cartridges, the MA-88 
accepts S.M.E. and ORTOFON head shells 
as well as the MICRO head shell. The latter 
may be used with any standard Vz in. mount¬ 
ing cartridge and cartridge location is adjust¬ 
able by a fore and aft movement of approx. 
Vz in. vertical and lateral movement is almost 
friction-free and is estimated at less than 
20 milligrams. Height is adjustable and a 
bias scale and bias hook system eradicates 
lateral pressure of the stylus. Stylus tracking 
pressure is adjustable from 0.5 grams and is 
clearly indicated on the out¬ 
rigger scale. Encel price in¬ 
cluding Sales Tax 


$35.50 


MICRO MA-77S and MA-77 TONE ARMS 

Very similar in construction to the MA-88. 
these tone arms are 12 in. and 14 in. long 
respectively. A unique eccentric counter 
balance weight is employed with the "77" 
series. Connections of all MICRO arms are 
plug-in types to eliminate soldering, general 
construction is of machined solid brass and 
finish is satin chrome. All MICRO arms 
pivot on miniature ball races. Both these 
models incorporate the bias hook and weight 
system to eradicate lateral 
pressure. Encel price includ- <£OQ CO 

ing Sales Tax 


READ THE REVIEWS! 

Your April, 1966, copy of "Electronics Aus¬ 
tralia" contains a review of the MICRO 
MA-77 tone arm on pages 126-127. If you 
subscribe to "Hi-Fi News" look up your 
February. 1966. copy for an extensive review 
of the MICRO MA-77 tone arm and the 
M-2000/5 magnetic cartridge. This particular 
review extends over 4 pages. Write now for 
copies! 


favoured by the microphone, is always 
effortlessly clean and colourful and the 
orchestra provides an exemplary accom¬ 
paniment. 

Little is heard nowadays of the 
baroque German lutenist Sylvius Leopold 
Weiss, but he was a great man in his 
day, a contemporary—and friend—of 
both Bach and Handel, The Suite in A 
Minor was edited for guitar by Almeida 
and offers music pallidly resembling that 
of Johann Sebastien. 

Bach himself is represented by the 
Arioso from the Harpsichord Concerto 
in F Minor, a piece that shows up 
Weiss’ inferiority in no uncertain 
manner. This despite Almeida’s gushing 
style which doesn’t suit music of this 
period at all. 

★ ★ ★ 

BRUCKNER — Symphony No. 8 in 
C minor (1890 version). Vienna 
Philharmonic Orchestra conducted 
bv Carl Schuricht. World Record 
Club Stereo S/T4216/7. 

This is a typical Schuricht perfor¬ 
mance !of Bruckner, by which I mean 
that if his tempos incline to slightly 
faster speeds than most other conduc¬ 
tors’, they in no way imperil the majesty 
of the music. Indeed, in Bruckner’s long, 
slow movements, I find this adds con¬ 
siderably to my enjoyment. In this sym¬ 
phony Schuricht’s tempo in the Adagio 
is closer to an Andante, a fact that will 
probably provoke hostile comment from 
dedicated Brucknerians, but which I find 
eminently stimulating. The movement 
remains passionately alive. 

I cannot imagine even the most 
carping, of critics taking exception to 
Schuricht’s playing of the rest of the 
symphony though slightly more steady 
progress might have added some weight 
to the Scherzo. Schuricht has chosen 
Bruckner’s final revision of the score, 
which he made in 1890, and in which 
extensive cuts were introduced. It seems 
to me only fair that the composer should 
have the last word on the subject, as he 
does here. The sound throughout is first 
rate. 


★ ★ ★ 

PROKOFIEFF — Violin Concerto No. 

1 in D Major, Op. 19. Nathan 
Milstein (violin) with the Philhar- 
nionia Orchestra conducted by Carlo 
Maria Giulini. Violin Concerto No. 

2 in G Minor, Op. 63. Nathan Mil¬ 
stein and the New Philharmonia 
Orchestra conducted by Rafael 
Fruhbeck de Burgos. Columbia 
Stereo SAX05275. 

Milstein gives ^a faultless technical 
account of the difficult solo parts of 
these two concertos, but his style is a 
shade too cool for my taste. Only seldom, 
as in his treatment of the big melody 
in the first movement of the G Minor, 
does he seem to realise all the com¬ 
poser’s lvrical intentions. And when he 
does so he exposes his lack of commit¬ 
ment elsewhere. I am aware that many 
listeners might well approve of such 
treatment, especially those who think 
Oistrakh’s a trifle too mellifluous. But 
to me something between the two would 
be just right, delivered, perhaps, by 
Menuhin or Stern. 

The orchestral part in the D Major 
is supplied by the Philharmonia under 
Giulini: and in the G Minor by the 
New Philharmonia conducted by Fruh- 
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beck. The playing in both cases is exem¬ 
plary as is the recording, both in tonal 
quality and balance. 

★ ★ ★ 

BIZET—Symphony in C Major. leux 
d’Enfants (Petite Suite d’Orchestre, 
Op. 22). La Jolie Fille de Perth 
(Suite). Swiss Romande Orchestra 
conducted by Ernest Ansermet. 
World Record Club Stereo S/4165. 

It wais Beecham, to the best of my 
memory, who not only discovered this 
delicious little symphony but also did 
much to make it ^popular. Indeed I doubt 
if his early recording \o£ it has ever 
been bettered. It is a sparkling work, 
Mendelssohrtian in its high polish and 
deft construction, and it receives a very 
bright performance from Ansermet and 
his orchestra who, of course, excel in 
the presentation of French music. The 
symphony might well surprise those who 
know the composer only by his opera 
“Carmen.” 

The disc also generously includes an 
admirable performance of the charming 
ballet suite “Jeux d’Enfants,” and for 
extra good measure the four-piece suite 
from the opera “The Fair Maid of 
Perth.” For those seeking the lighter 
type of entertainment this should prove 
an attractive buy. 

★ ★ ★ 

MAHLER—Symphony No. 4 in G 
Major. New York Philharmonic 
Orchestra with Desi Halban 
(soprano) conducted by Bruno Wal¬ 
ter. Odyssey Mono 32 16 0025. 

This Odyssey disc bears the sub-title 
“Legendary Performances,” and is prob¬ 
ably a true description of the perform¬ 
ance you hear on it. But I must confess 
that Szell’s recent recording of this 
symphony for CBS puts the old Walter 
one, in my opinion, completely in the 
shade. Played after the younger man’s, 
Walter’s sounds very schmaltzy indeed. 
I am aware of the fact that Walter was 
a very close friend and devoted admirer 
of the composer and probably had 
Mahler’s approval for the wav he played 
it. But to me, after the delicious pre¬ 
cision and sparkle of the Szell perform¬ 
ance, Walter’s sounds altogether too 
Viennese. Moreover, the engineering, in 
mono only, sounds old hat by modern 
standards. 


★ ★ ★ 

CHOPIN. Recital by Charles Rosen, 
piano. Epic Stereo BC1090. 

Here is minutely exact Chopin playing 
that, for the most part, left me unmoved. 
Rosen's very sparing use of the pedal 
makes most of the pieces sound un¬ 
naturally dry and formal. His technical 
ability passes unquestioned. It is his 
approach that I found too rigid. Nowa¬ 
days one doesn’t expect to hear boudoir 
gush from Chopin’s exponents, but I 
think a style a little more romantic 
than Rosen’s is needed. The sound is 
fine. 

The program comprises: Ballade No. 4 
in F Minor, Cp. 52.—Scherzo No. 3 in 
C Sharp Minor, Op. 39.—Polonaise No. 
6 in A Flat Major, Op. 53.—Mazurkas 
No. 2 in C Sharp Minor. Op. 6. No. 2: 
No. 31 in A Flat Major, Op. 50. No. 2 
No. 32 in C Sharp Minor. Op. 50, No. 
3.—Nocturnes No. 8 in D Flat Major, 
Op. 27, No. 2; No. 5 in F Sharp Minor. 
Op. 15. No. 2; No. 17 in B Major, Op. 
62, No. 1. B 
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DOCUMENTARY RECORDS 


Reviewed by Glen. Menzies 


THIS IS MY BELOVED from the book 
by Walter Renton, spoken by Lau¬ 
rence Harvey. Original music by 
Herbie Mann. Atlantic mono 32,513. 

“Through the ages, poets have cease¬ 
lessly tried to find the right words to 
convey the exaltation and the agony of 
love. But it was not until 1943 when 
Walter Benton wrote ‘This Is My Be¬ 
loved’ that anyone was able to capture 
its essence with so much insight, sensi¬ 
tivity and passion.’’ 

This preposterous claim is made by 
a Mr Stanley Green on the album liner 
notes, but is not substantiated by the 
evidence of the text as read by Laurence 
Harvey. At best, Mr Benton’s verse is a 
kind of lush “word Muzak” which one 
can imagine emerging from a hundred 
concealed speakers in the plush surroun¬ 
dings of a Playboy Club. This long nar¬ 
rative poem tells of an impossibly per¬ 
fect love, in the gay, sad, brooding, 
threatening, crowded city of New York, 
and specifically Manhattan, so long a 
favourite setting for verses and stories 
of this kind. 

We are told that Mr Benton has con¬ 
tributed to “Esquire,” and his “Beloved” 
seems no more substantial than the 
once famous Varga pin-up girls whidi 
were so much a part of that glossy maga¬ 
zine in the forties. What the author sees 
as daring imagery is no more than a 
compound of third rate poetical cliches: 
“Your eyes are wonderfully starlike,” 
“Your touch is very dear.” Even worse, 
Mr Benton has a preoccupation with his 
“Beloved’s” breasts and navel which is 
tiresome in the extreme. 

We live in an age which has learned 
to revalue and appreciate anew the 
greatness of John Donne, whose meta¬ 
physical poetry contains countless in¬ 
spired lines on the subject of love. He 
too was concerned with the physical 
nature of love, but never to the point of 
tastelessness—it has been truly said, “an 
excess of intellect makes love poems im¬ 
possible, its absence makes them inade¬ 
quate.” Shakespeare and dozens of other 
Elizabethan poets wrote memorably 
about love, as did Shelley and Keats. 
W. B. Yeats and many others in this 
century did the same, and in Australia, 
Judith Wright’s love poems have a uni¬ 
versal appeal within their Australian 
setting. For this reason, we must look 
closely at the album under review in 
relation to the great body of love poetry. 

With his background in the English 
legitimate theatre, we might have ex¬ 
pected Laurence Harvey to lend some 
much needed dignity to Mr Benton’s 
banal verses, but instead we are treated 
to an impossibly close-microphoned, 
orushingly intimate performance, with 
words uttered in a kind of whispering 
close up which one can only presume 
is meant to be “sexy.’*' This is not a 
performance which allows the poetry to 
speak for itself; rather, it is a self-con¬ 
scious exercise in the use Of the “voice 


beautiful,” and at times the coyness of 
Mr Harvey’s approach is very hard to 
take. 

I am pleased to say that on side 2 
things improve a little because some¬ 
thing has gone wrong with the idyllic 
love affair, and a rather more austere 
note is sounded as the poet indicates 
his feeling of loneliness and disenchant¬ 
ment. 

There is plenty of room for an album 
of this kind, but one which draws on 
the incredibly rich store of love poetry. 

For many years the A.B.C. in its pro¬ 
gram “Nocturne,” showed, by making 
use of the outstanding talents of a musi¬ 
cian such as Don Burrows, ithat poetry 
and music could be brought together 
with great success. For this album, the 
flute player Herbie Mann, using a small 
group of musicians, has written a taste¬ 
ful score with an attractive main theme, 
and one wonders what Walter Benton’s 
verse would do without it. 

Having read on the cover notes of 
the poet’s success in the U.S.A., I have 
searched in vain for his name in a 
number of volumes of reference. On the 
evidence of the pretentious nonsense 
masquerading as poetry here, I am not 
surprised that he has remained so ob¬ 
scure. 


OLIVER TWIST: by Charles Dickens. 
Narrated by James Mason. Adapted 
by Professor Alice Green Fredman, 
Columbia University. Original 
music by Tony Mottola. Calendar 
Classics (Festival) mono C66-219. 

“Oliver Twist” was the second of 
Dickens’ novels to be published and it 
is astonishing to think of its first pub¬ 
lication just on 130 years ago. The ori¬ 
ginal publication was in three volumes 
so it is not surprising that some severe 
pruning has taken place in order to make 
the story fit the format of this 40- 
minute LP presentation. Dickens him¬ 
self established -the popular vogue for 
reading and dramatic recitals based on 
his novels; in fact, a good part of his 
income in later life came from these 
reading tours, Which were sell-outs. In 
his last appearances as a reader, Dickens 
prepared a segment from Oliver Twist 
called “Sikes and Nancy” leading up to 
the murder scene, and it is said that with 
his gift for acting the effect was tre¬ 
mendous — fainting women were carried 
out by the dozen. 

What would Dickens have made of 
this adaptation of “Oliver” by Professor 
Alice Fredman of Columbia University? 
I feel sure that he would have felt that 
this short, sharp version of his classic 
was somewhat inadequate. Moving at a 
fast clip it dashes on from one famous 
chapter to another, characters are quick¬ 
ly introduced and just as quickly left 
behind without any of the colourful de¬ 
tails we find in the novel itself. At the 


j heart of Dickens’ masterpiece is the 
1 contrast between two worlds, an evil one 
\ personified by Fagin and Sikes on one 
} hand, and the natural goodness of Oliver 
on the other. This is still evident, but 
the listener must fill in the missing 
details as best he can. Some of the 
scenes are familiar enough, where Oliver 
asks for more, the meeting with Fagin 
and his boys and the terrible moment 
when Bill Sikes murders Nancy. 

If this version of “Oliver Twist” 'has 
any effect at all, it is due to the splendid 
performance of James Mason, who not 
only narrates, but also characterises all 
the parts. He underplays the straight 
roles with good judgment, and as we 
might expect, makes much of the menace 
and evil inherent in the characters of 
Fagin and Sikes. 

The music, composed and played by 
guitarist Tony Mottola assisted by wind 
instruments and tympani, is simple and 
unobtrusive — a few bars here and 
there help to separate the scenes and 
also underline the mood of the story. 

The overall production is smooth, the 
balance between voice and music is 
good, and the sound is generally very 
acceptable. gj 


THOUGHT POWER 

Acclaimed “A PROVEN FACT” by scientists. 
Thoughtcasting students write: “Enjoying 

great peace," “All debts now paid in full,” 
“It’s the job I always wanted." “A most 
revealing Course." Send 18c stamp for free, 
fascinating, 18-page book explaining and con¬ 
taining pages of letter extracts, to 
Section E.A., 44 Victory Lane, Leura, N.S.W. 
2781. 


ALWAYS BEIT OH B.D.S. 

SPECIALS for NOVEMBER 

Ws now have in stock 
the following FAIR- 
CHILD TRANSISTORS 


2N3565 - 2N3638 
2N3642 - 2N3645 
2N4360 - SE40I0 


VTVM COMPLETE 
$42.25 plus tax 

MULLARD MINI SPEAKER 
BOXES 
$11.75 net 

Suppliers of all Radio and TV Components 
Meter and Multimeters 

H200 Multimeter £5/12/6 Net 

CT500 Multimeter £6/9/4 Net 

$12.93 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. George and Harris Streets. 
Phone 211-0816, 211-0191 
Open Saturday mornings, 
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SC AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — K 

| GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — | 

T RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — f 

S TRANSISTOR & VALVE TYPES. $ 


1966 3in C.R.O. (MAY) 

r~i - 

mm 

‘ □ ^ 

•% 0m, 

%: J 'A-'. v- 

r * W ! . ♦ 

REGULATED POWER SUPPLY 
1966 (June) 



TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) «sssaa^ 

1 !• t: 

W* % 

* • 

(inc. sq wave). 

SENIOR TACHO and DWELL 
TESTER. 1964 (October) 


1966 V.T.V.M. (Feb.) 



TRANSISTOR M./VOLT METER 
1965 (January) ^ 



POPULAR KITS - TOP QUALITY - LOWEST PRICES 


PLAYMASTER UNIT 4 
STEREO AMPLIFIER 

R.T.V. and H. March 1962 
FULL KIT: 



PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965) 



PLAYMASTER 110 
TAPE AMPLIFIER 

ELECTRONICS (Aust.), 
March-April, 1965 



* « 
% « 4 > «* 




PLAYMASTER 112 

December, 1965 

idBflFTW~' f I M ■" 


PLAVMAIkTkrt »T6n«0 




t 'a y ' 


PLAYMASTER 106 
STEREO AMPLIFIER with 
IN-BUILT TUNER, 



PLAYMASTER 113 

March, 1966 

A 


60 WATT-SOLID STATE GUITAR AMPLIFIER (All Transistor) 

KIT SPECIFICATIONS: 60 watts—RMS. Tnput (5) sensitivities. 3mv ± 10mv-}- lOmv -f 250mv 

Freq. Res. = 20HZ -— 25KHZ — ± ldb. 4* 350mv. 

Total Harm. Dist = Less than 0.8% at rated output. Write for further details 

ALSO AVAILABLE AS A STEREO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 


ELECTRONIC DEVELOPMENTS PTY. LTD 


Phone* 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE . . . . VICTORIA 




Phones 63-3596 
63-5973 

: 
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K Public Address Units — Geiger Counters — Metal Locators — Decade 1C 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
« Supplied for Projects in Electronics (Aust.), Wireless World, Practical « 

Wireless, Electronics World, Electronics Illustrated, Practical Elec- 
£ tronics, etc. £ 


3-BAND DOUBLE CHANGE 
RECEIVER, 

MAY. 1966. 


• * * 
# • • • • 



5-BAND DSB TX, 
NOV., 1965. 


4-CHANNEL AUDIO-MIXER, 
FEB., 1966-1967, 



INSTRUMENTS. 

1 5in Wide Range C.R.O. 

2 * 3in F/C C.R.O. 

3 3in C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preamp. 

6 Standard Audio C.R.O. 

7 Proiect Multimeter 20K/V. 

8 Meterlcss Voltmeter. 

9 MilUvoltmcter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion-Millivolt- 
metcr. 

12 VTVM. 

13 1966 —VTVM. 

14 Electronic Metronome. 

15 • 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

25 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

30 Pattern GEN. 

31 Trans Pattern GEN. 

32 5.5 and 36 MHZ Sweep 
GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 * R.C. Bridge. 

37 1966 R.C. Bridge. 

38 Geiger Counter. 

39 Direct Reading Impedance Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

42 * Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 * Valve and Transistor Tester. 

45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 

49 Photo Timer. 


50 Pipe and Wiring Locater. 

51 S.W.R. Indicator. 

52 Electronic Pistol Range. 
BATTERY CHARGERS. 

53 Universal Battery Charger. 

54 Battery Charger—1 AMP. 
REGULATED POWER SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 
VOLTAGE/CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

50 Vari-Tach Motor Speed Control. 

51 2KW—Automatic Light Dimmer. 

52 4KW—Automatic Light Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 

64 * 6 or 12 Volt Mullard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

67 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS, 
MONO UNITS. 

76 HI-FI 3. 

77 Mullard 3-3. 

78 Mullard 5-10. 

79 Mullard 5-20. 

80 Transistor 20w. 

STEREO UNITS. 

81 Mullard 3-3. 

82 Mullard 5-5 (Trans.). 

83 Mullard 10-10 (Trans.). 

84 Mullard 10-10. 

85 W.W. 20-20. 

86 Playmaster Unit 3. 

87 Playamster Unit 9. 


88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

9IB Playmaster 118. 

P.A. and GUITAR. 

AMPIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar, 40w. 
101B Playmaster 117 Guitar, 60w. 

CONTROL UNITS AND 
PREAMPS. 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104. Playmaster No. 104. 

105 Playmaster No. 111. 

106. Playmaster No. 112. 

107 Philips M'Watt Unit. 

108 Mullard 2V. Unit. 

109 Mullard 3V. Unit, 

110 Mullard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

117A P/M 115 Preamp. 

TUNERS. 

118 P’master Unit Style. 

119 P’master 114. 

120 Mullard Wide Band Tuner and 
Preamp. 

121 Philips M’watt Hi-Quality 
Tuner. 

121A P/M 114 Tuner. 

RECEIVERS ^ 

122 Fremodyne 4—1967. 

123 Communications RX. 


124 Dcltahet RX. 

125 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band D/Change S/Het. 

128 * 1967 Interceptor 5. 

129 ALT. T'sistor Car Radio. 

130 Transporta 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. 

133 3-Band 3- (AC). 

134 Interstate 5 (AO. 

135 All Wave T'sistor 3. 

135A 1967 All Wave 3. 

135B 1967 All Wave 4. 

TRANSMITTERS. 

136 144 MHZ Linear Final (50w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 250w SSB Lingar Amp. 

V.F.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHF. 

147 All Transistor. 

MODULATORS. 

148 Modulator 50w. 

149 MOD-PA and P/Supply Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recorder. 

160 Direct Reading A.F. Meter. 

.61 Square Wave Generator. 

;62 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


STILL a TOP FAVOURITE... 


Enjoy your 
leisure time 
and build 




^ 5 ^ 


Excellent frequency 
response. Low distor¬ 
tion figure. High In¬ 
put sensitivity. All 
controls self-contain¬ 
ed. 10 watts per 
channel. 


MINIWATT TWIN 10 STEREO — COMPLETirKIT $94.25 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 

MELBOURNE .... VICTORIA 

■ 


Phones 63-3596 
63-5973 
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_reo 

will not be undersold on quality Hi-Fi! 


BRENNEL STB-1 STEREO 
TAPE RECORDER 2-TRACK 

A Superb Mono/Stereo 
record-replay unit comprising a 
4-speed tape deck, twin record¬ 
ing and twin replay pre-ampli¬ 
fiers, suitable for connection to 
external Hi-Fidelity amplifiers 
S450.00 


B & O BEOCORD 2000 TAPE 
RECORDER 

This 4-Track Stereo Recorder 
is a superlative unit with ex¬ 
ceptional specifications. Port¬ 
able (with speakers). Brand 
new and one only at this, re¬ 
markable price . . . . $460.00 


ADC-40 PRITCHARD TONE 
ARM 

The ADC-40 tone arm by 
Audio Dynamics is made to 
complement high compliance 
cartridges. Its simplicity of 
design and special attention to 
engineering detail offer the best 
possible working conditions for 
today’s high-quality cartridges. 
This arm, when used with the 
ADC-10E cartridge, will track 
correctly at gram. $29.95 


B & O ST/A ARM 

These arms are statically bal¬ 
anced by means of a specially 
engineered counterbalance so 
that they will be in a state of 
neutral equilibrium if the 
spring under the arm is re¬ 
moved. Built-in anti-skating 
compensation .. $16.90. 


Come and see our large range and our low prices! 

Tandberg Model 6 Stereo Deck . $453.60 

Akai 1700 Stereo 4 track Recorder. $204.00 

Brenell Stereo Deck & Link . $295.00 

Lafayette RK675 Stereo 4 track Recorder. $138.00 

ADC Cartridges & Styli lowest prices. 

MANY OTHERS 


ASDIC STEREO SPECIALISTS 
166D Glebe Pt. Rood, Glebe, N.S.W. Phone 68-1453 

Please forward free and post free, your 16 page book on this 
unique Tape Recorder. 


NAME .. 
ADDRESS 


State 


SYSTEMS 


Peak TRM7 Amplifier Tempo 
Mini Speakers Labcraft 573V 
Turntable with base and diamond 
cartridge. 

TOTAL PRICE $154.15. 

With Tokai STM Amp. 

$165.40. 


2 . 


Star SA 30 Amplifier, Tempo 
Mini Speakers, Dual 101 OS De 
luxe Turntable, ADC 770 Cart¬ 
ridge. 

TOTAL PRICE $226.00 


3 . 


Trio W26 Tuner Amplifier, 
Tempo Slimline Speakers, Dual 
101 OS De luxe Turntable, ADC 
770 Cartridge. 

TOTAL PRICE $322.84. 


Trio TK400E Amplifier, KEF 
Cantata Speakers, Dual 1019 
■ Turntable. ADC 660E Cartridge. 

TOTAL PRICE $534.00. 


Fisher X100A Amplifier, Fisher 
XP6W Speakers, Dual 1019 
■ Turntable, ADC 660E Cartridge. 

TOTAL PRICE $641.70. 


Many other systems from $154.00 to 
$900.00. BARGAIN PRICES. 

Asdic Stereo 
Specialists 

166D GLEBE PT. RD., 
GLEBE, N.S.W. 

Phone 68-1453 
No Parking Restrictions 
OPEN SATURDAY MORNING 


116 


ELECTRONICS Australia, November, 1967 























































ELECTRONICS Australia” 
Staff Review Panel 


intuitional 

WITH HEART AND VOICE. The 
Morriston Orpheus Choir. Conduc¬ 
tor, Eurfryn John, A.R.C.O.; Or¬ 
ganist, Jennie Sims, L.R.A.M.; Sol¬ 
oists, Nancy Richards (soprano) and 
Edward Pluncknett (baritone). 
Stereo, Columbia SCXO-6128. Also 
in mono 330SX-6128. 

Interest: Highly regarded male 
choir. 

Performance: Superb. 

Quality: Flawless. 

Stereo: Most effective. 

Such are the qualities of the Morris¬ 
ton Orpheus Choir that I would have 
been surprised indeed if this, their latest 
album, had warranted description in 
other than glowing terms. Recorded at 
the Tabernacle Chapel, Morriston, 
South Wales, the choir benefits from 
excellent acoustics and the support of a 
richly toned pipe organ, very capably 
played by Jennie Sims. 

The blend, the control and the 
dynamics of the hundred male voices is 
virtually above criticism and the solo 
work is likewise excellent. 

The program comprises secular items 
on side 1 and devotional on side 2: The 
Anvil Chorus (Verdi) — Love, Could I 
Only Tell Thee (Bingham/Capell) — 
Cavalry Of The Steppes (Scott/Kipper) 

— The Silver Birch (Alexandrov/Sah- 
now) — Night (Schubert) — Lullaby 
(Brahms) — Lead. Kindly Light (New¬ 
man) — Recognition Of Land (Grieg) — 
Great Is Jehovah, The Lord (Schubert) 

— The Lord’s Prayer (Malotte). 

Technically, the recording is of the 

highest standard, with excellent balance, 
noise-free and not a single distorted note 
from beginning to end. Recommended. 
(W.N.W.) 

★ ★ ★ 

THE TREASURY OF ENGLISH 
CHURCH MUSIC. Volume Five: 
1900-1965. The Choir of the Chi¬ 
chester Cathedral conducted by 
John Birch. Organ, Richard Seal. 
Stereo, HMV OCSD-3588. Also in 
mono OCLP-3588. 

Interest: As per title. 

Performance: Sensitive, competent. 
Quality: Excellent. 

Stereo: Modest. 

Volume 1 in this series (OCSD-3504, 
1100 to 1545) and volume 2 (OCSD- 
3536, 1547 to 1650) were mentioned 
in our April 1967 issue, along with a 
brief review of volume 3 (OCSD-3549, 
1650 to 1760). Volume 4 (OCSD-3554, 
1760 to 1900) was reviewed by J.R. in 
September, 1967. Though performed by 
different choirs under different conduc¬ 
tors and with different organists, vol¬ 
umes 3 and 4 (the records actually re¬ 
viewed) were both commended as auth¬ 
entic, sensitive performances and the 
same observation certainly applies to 


this present volume 5, which presum¬ 
ably would concludes the series. One 
might offer the criticism that the words 
are seldom discernible but the inten¬ 
tion clearly has been to concentrate on 
the basic musical content. 

There are 11 tracks altogether: Beati 
Quorum Via (Stanford) — Sanctus and 
Benedictus (Charles Wood) — O Taste 
and See (Vaughn Williams) — Let All 
Mortal Flesh Keep Silent (Edward C. 
Bairstow) — The Creed (Martin Shaw) 

— Turn Back, O Man (Gustav Holst) 

— Greater Love Hath No Man (John 
Ireland)—Magnificat, Collegium Regale 
(Herbert Howells) — Set Me As A Seal 
Upon Thine Heart (Walton) — Ave 
Maria (Maxwell Davies) — Give Me 
The Wings Of Faith (Kenneth Leigh¬ 
ton). 

As noted above, the quality is good 
in the technical sense, though the stereo 
could not^ate more than the descrip¬ 
tion “modest.” As with previous albums 
in the set, this one carries informative 
notes on the various items and com¬ 
posers and will appeal principally to 
those who are students of liturgi¬ 
cal music. (W.N.W.) 

★ ★ ★ 

JOHNNY CRAWFORD Sings Songs 
from “The Restless Ones” and 
Other Songs of Inspiration, with 
orchestra and voices conduct¬ 
ed by Paul Mickelson. Stereo, 
Supreme S-210. (From Southwell 
Supplies, 176 Geelong Rd., Foots- 
cray Wll, Vic.) 

Interest: Rising young star. 
Performance: Youthful. 

Quality: Excellent. 

Stereo: Normal. 

Johnny Crawford grade his first stage 
appearance at 5 years of age, was one of 
Walt Disney’s original “Mousketeers” at 
9 and, at 12 years of age, joined the cast 
of “The Rifleman” as Mark for its 168 
episodes on television. In 1961, he made 
several recordings, one of which made 
the top ten in the U.S. and was later 
chosen to star in a newly released Billy 
Graham dramatic film “The Rest¬ 
less Ones.” 

It is from this film that the album 
takes its name, along with four of the 
songs: Theme from The Restless Ones 

— Numbers Song — He’s Everything To 
Me — Just As I Am. The “Other Songs 
of Inspiration” include: Somebody Big¬ 
ger Than You And I — He Walks 
With The Wild And The Lonely — Pre¬ 
cious Lord, Take My Hand — Ghost 
Riders In The Sky — Faith — The Old 
Time Religion — Steal Away — My 
God Is Real. 

Johnny Crawford has a pleasant 
enough voice but his performance is 
punctuated by phrases which indicate 
a lack of maturity as a vocalist and, per¬ 
haps, a lack of real confidence. But, at 
20 years of age, he is a young man, 
singing a young man’s Gospel to young 


people — and in their style. And Paul 
Mickelson’s accompaniment is in similar 
style, with the emphasis on guitars and 
a modern driving beat in the numbers 
which warrant it. 

Considered alone, I doubt that the 
record could be regarded as any more 
than just another release but my tip 
is that it will find acceptance by the 
many young people who will ultimately 
see the film. (W.N.W.) 

★ ★ ★ 

MAHALIA JACKSON’S GREATEST 
HITS. Produced by Irving Towns¬ 
end. Stereo, CBS SBP-233381. 

Interest: Gospel, Negro style. 
Performance: Full of impact. 

Quality: Excellent. 

Stereo: Normal. 

Daughter of a Negro baptist minister, 
Mahalia Jackson was introduced 
to Gospel music at a very tender age 
and has since devoted her life to it. 
Working in the cotton fields, in the fac¬ 
tories and shops of Chicago, she fought 
her way towards a singing career which 
has culminated in a series of concerts 
at Carnegie Hall, tours of Europe, a 
long-term contract with CBS and the 
privilege of singing at President Ken¬ 
nedy’s inauguration. 

Yet, despite Mahalia Jackson’s tremen¬ 
dous devotion, fervour and ability, one 
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Two New Distinctive Stereo Decks 




The 4-Track 
Stereo Tape Deck 

three-head system 
robust mechanism for durability 
magnificent appearance 
minimum hissing due to silicon 
transistor circuits 


MODEL X-150D 


The Perfect 
Custom Stereo 
Tape Deck 


dependable for clear tones 
noiseless silicon transistor circuit 
the widely acclaimed cross-field head 


MODEL 3000D 


FEATURES: 


FEATURES: 


*4-track stereo monaural recording and playback. For 
playback, the X-150D requires external power ampli¬ 
fier and speakers *3 speeds—1%", 3%", and 7 >£* per 
sec. (15 ips optional) *3 heads *2 speed hysteresis 
synchronous motor *Cross-Field frequency response- 
30 to 23,000 cps *Signal to noise ratio—better than 
50 db *Solid-State pre amplifier ^Automatic shutoff, In¬ 
stant stop lever *DIN jack, Stereo headphone jack *VU 
meter *Tape cleaner *3-digit index counter with reset 
button *Vertical and horizontal operation *0il finished 
wooden cabinet ^Universal voltage selector (100 to 
240V, 50/60 cycles) 


MODEL AA-7000 : 

80W Solid State FM/AM 
Multiplex Stereo Tuner 
Amplifier 



*4-track stereo monaural recording and playback.For 
playback, the 3000D requires external power amplifier 
and speakers *2 speeds *3 heads *AII silicon transistor 
pre amplifier *The shield type head for high S N ratio 
*Two lever system for sure operation and robust con¬ 
struction *Track selector knob for simple selection 
between stereo and monaural *Automatic shut off, 
Instant stop control *Tape cleaner ^Equalizer for each 
tape speed *DIN jack *Stereo headphone jack *3-digit 
index counter with reset button, VU meter *Beautifully 
grained wooden cabinet *Vertical and horizontal oper¬ 
ation ^Universal voltage selector (100V to 240V, 50/60 

MODEL AA-5000: 

110W Solid State Stereo 
Pre-Main Amplifier 

Speaker System: 

SW-130 
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has to express the same reservation as 
with most Negro Gospel singers. If you 
can share something of their essential 
emotion and style, you will find this per¬ 
formance by Mahalia Jackson both 
stimulating and moving. If you can’t, 
it is more likely to estrange and offend. 

The numbers range in style from driv¬ 
ing rhythm to slow, intense, recital: 
Walk In Jerusalem — The Upper Room 
— He Calmed The Ocean — It Is No 
Secret — How I Got Over — Then The 
Answer Came — That’s What 
He’s Done For Me — Move On Up A 
Little Higher — Nobody Knows The 
Trouble I’ve Seen. 

Cleanly recorded, the stereo is used 
modestly to spread the piano-organ-per- 
cussion accompaniment, with a touch of 
supporting chorus in some numbers. A 
good recording — for those who can 
appreciate the idiom. (W.N.W.) 

★ ★ ★ 

ROCK OF AGES. The Advent Crusad¬ 
ers conducted by Ray Dickson. Or¬ 
ganist Lynnette McGowan. Mono, 
W and G, WG-25/5048. Also in 
stereo WG-S25/5048. 

Interest: Victorian male choir. 
Performance: Very capable. 

Quality: Good. 

Some 20 in number, including the 
conductor Ray Dickson, the Advent 
Crusaders have a sound and style which 
is typical of a number of male choral 


groups specialising in stage and radio 
Gospel singing. 

They depend heavily on four-part 
harmony, which will have the ring of 
familiarity to their intended audience, 
depending on precision, smoothness of 
presentation and carefully planned varia¬ 
tions in tempo to raise the performance 
well above the ordinary. In addition, the 
Advent Crusaders have obviously paid 
careful attention to diction, so that the 
message of the familiar and accepted 
hymns is not lost. If I were to voice any 
criticism at all, it would be that the 
electronic organ introductions are too 
stylised.. In a church service this sort of 
introduction may be necessary but not 
for a group and an organist of the ability 
evident here. 

There are 12 numbers in all: Lord, 
I Want To Be A Christian — Nearer, 
Still Nearer — Would You Feel Lost 
In Bethlehem? — Dove Divine — Jesus 
The Very Thought Of You — Were You 
There? — I W*H1 J>ing Of My Redeemer 
—Almost Persuaded — Kneel At The 
Cross — Hallelujah, What A Saviour— 
We Shall See His Face — Rock Of Ages. 

On the mono version which I had for 
review, the quality was good—a trifle 
short on the treble, perhaps, but not 
enough to worry about. There was cer¬ 
tainly no distortion and negligible back¬ 
ground noise. If you like the male voice 
choirs heard on well-produced Gospel 
radio sessions, you’re sure to like this 
album. (W.N.W.). 


Instrumental, Vocal & Humour 


THE BARBER OF SEVILLE. With 
soloists and the Rossini Choir and 
Orchestra of Naples. Decca (E.M.I.) 
stereo SXLA 6271. 

Interest: Opera highlights. 
Performance: First rate. 

Quality: Excellent. 

Stereo: Effective. 

One’s enjoyment in this selection of 
highlights from the most popular of Ros¬ 
sini’s operas begins in the first few bars, 
when it becomes plain that the orchestra 
is going to give a fine performance of 
the overture. This is followed by a 
robust but controlled version of the 
famous “Largo al Factotum’’ aria by the 
Figaro, Manuel Ausensi and, on track 
four, the delightful Teresa Berganza 
gives a spirited version of what many 
regard as the major aria in the opera— 
“Una Voce Poco Fa.” The rest of the 
cast is made up of Ugo Benelli as the 
Count; Nicolai Ghiauroy as Don Basilio; 
Fernando Corena as Dr Bartolo; and 
Stefania Malagu as Berta. These all 
contribute nobly to the enterprise, and 
the results are worth investigating by 
those looking for a selection of high¬ 
lights from this popular work. (H.A.T.) 

★ ★ ★ 

STRAUSS WALTZES. The London 
Philharmonic Orchestra conducted 
by Antal Dorati. Decca (E.M.I.) 
stereo SKLA 4850. 

Interest: As per title. 

Performance: Most enjoyable. 
Quality: Excellent. 

Stereo: Good spread. 

The selection of five waltzes presented 
here would, I am sure, easily win a 
popularity poll of the best-l'oved tunes 
from the massive output of the younger 
Johann Strauss: The Blue Danube — 


Tales from the Vienna Woods—Voices 
of Spring — Artist’s Life — Wine, 
Women and Song. Those who, like me, 
prefer their Strauss to be played by full 
symphony orchestra, and find perform¬ 
ances by most light orchestras banal 
and boring, will appreciate the sparkling 
and lilting performances of the London 
Philharmonic — I have never heard a 
Viennese orchestra play better. The ex¬ 
cellent Decca sound quality and stereo 
spread make this a record which Strauss 
lovers should make a point of hearing. 
(H.A.T.) 

★ ★ ★ 

MORE GREATEST HITS. The Phila¬ 
delphia Orchestra conducted by 
Eugene Ormandy. CBS stereo SBR 
235221. Available in mono. 

Interest: Popular classics. 
Performance: Exemplary. 

Quality: Excellent. 

Stereo: Good spread. 

Using the magnificent Philadelphia 
Orchestra for a collection of light classi¬ 
cal pieces is rather like taking a sledge 
hammer to crack a walnut. However, 
if you like your light classics played on 
the grand scale this new disc should 
please you. The pieces themselves are 
all extremely popular; in fact the sleeve 
note indicates that some research went 
into selecting pieces which are the most 
popular among buyers of light classics. 

The resulting selection consists of: 
Flight of the Bumble Bee (Rimsky-Kor- 
sakoff) — Tritsch-Tratsch Polka (Jo¬ 
hann Strauss) — Barcarolle from “Gaite 
Parisienne” (Offenbach) — Reverie (De¬ 
bussy) — Can Can from “La Boutique 
Fantasque” (Rossini-Respighi) — March 
of the Toreadors from “Carmen”. (Bizet) 
— Ave Maria (Schubert) — Viennese 
Musical Clock from “Hary Janos Suite” I 
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Australia’s Greatest Hi-Fi Centre 


THE NEW MODEL HF 1300 Mk. II TWEETER 

A further development of the popular HF1300 
tweeter, which was patterned on the well- 
known GEC BSC 1853 tweeter. Frequency 
response is 2kHz. to 15 kHz. plus or minus 

2 dB. and extends well beyond the latter 
frequency. Impedance is 15 ohms at 10 
kHz. Recommended crossover frequency is 

3 kHz. This tweeter adds 

"sparkle” to any speaker sys- Cfi 

tern. Including Sales Tax . $ I f .DU 


IF THERE’S A BATTLE OF THE COMPACTS 
. . . THE CELESTION "DITTON 10” 

IS WELL TO THE FORE 

Many music lovers require compact speaker 
systems . . . and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform¬ 
ance. Although only 12 in. x 6% in. x 8V4 in. 
the "Ditton 10” incorporates two units, the 
bass reproducer being a specially designed 
"long throw" model which extends LF re- 
soonse. Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm impedances are 
available ... the 3 ohm model is ideal for 
use with solid state amplifiers and tape 
recorders. See the reviews in "Hi-Fi News”, 
p. 433, Oct., '65, and the "Gramophone”, 
p. 41, June, '65. Write for copies of these 
enthusiastic reports. The "Ditton 10" is 
beautifully finished in teak or walnut veneers. 
These compact systems are used by one of 
Australia's leading universities 
to reinforce sound in the audi- (fcCQ AA 

torium. Including Sales Tax q)D3.UU 


ALL ENCEL PRICES INCLUDE SALES TAX. 


Celestion 


Studio 

Sortos 


CELESTION "STUDIO SERIES" 
LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 

been received most enthusiastically by audio 
enthusiasts and music lovers in Australia. 
Clarity, transient performance and attack are 
particularly satisfying. Both models feature 
co-axial tweeters with electrical cross-overs 
at 4 kHz. 

The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts 
R.M.S. Encel Price including <fcQCI CD 

Sales Tax ...... .. ... 

The "Celestion" Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted as 30-18,000 
Hz. A special "Brilliance" control operates 
in the tweeter circuit — the electrical cross¬ 
over is at 4kHz. See reviews in the 

"Gramophone" p. 511, April ’65, and 
"Hi-Fi News” p. 75. June. ’65. 

ENCEL PRICE CX2012 (includ- ftA 

ing Sales Tax) . q>03.UU 
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presenting the liiilSIiia range of 

HI TRACKABILITY” CARTRIDGES 



THE SUPERB V-15 TYPE IS 

The radically new V-15 Type II heralds a new epoch 
in high performance cartridges and in the measure¬ 
ment of their performance. We call it the era of 
High Trackability. Because of it, all your records will 
sound better and, in fact, you will hear some record¬ 
ings tracked at light forces for the first time without 
distortion. 


SPECIFICATIONS 

Trackability at £ gram tracking force using a Shure/ 
SME Arm: 17.9 CM/SEC at 400 Hz (cps): 26 CM/ 
SEC at 1,000 Hz (cps): 26 CM/SEC at 5,000 Hz 
(cps): 15 CM/SEC at 10,000 Hz (cps). 

Frequency response: 20 to 25,000 Hz (cps). 

Output Voltage: 3.5 mv per channel at 1,000 Hz 
(cps) at 5 CM/SEC. 

Channel Separation: Over 25 db at 1,000 Hz (cps): 
Over 17 db from 500 to 10,000 Hz (cps). 

Channel Balance: Output from each channel within 
2 db. 

Stylus: VN15E Bi-Radial Elliptical Stylus, Diamond 
Tip, .0007 inch (17.8 microns) frontal radius; .0002 
inch (5 microns) side contact radii; .0010 inch (25 
microns) wide between record contact points. 

Tracking Force: ^ to H grams. 

Recommended Load Impedance: 47,000 ohms (per 
channel). 

Mounting: Standard } inch mounting centres. 

Suggested List Price.$118.75 


for the more budget minded .. . 



SERIES 


Model M75E with elliptical stylus. 
Tracking weight I to H grams. Out¬ 
put 5.7 m/v at 1KC/5CM/Sec. 

Model M75G with .0006” Radius 
Styli. 

Output 5.7 m/v at 1KC-5CM/Sec. 
Tracking weight I to H grams. 
Model M75-6 with .0006” radius 
styli. 

Tracking weight, H to 3 grams. 
Output 5.9 m/v at 1 KC/5 CM/ 
Sec. 

Specifications common to the above. 
Frequency response: 20 to 20KC. 
Channel separation: better than 
25db at 1000 CPS. Load Im¬ 
pedance. 

47,000 ohms per channel. 

Suggested List Prices: 

M75E.. . $69.00 

M75G and M75-6.$38.00 



M55E 


15 deg. tracking, Elliptical stylus, 
Professional performance at a mod¬ 
est price. Compares favourably to 
the Shure V-15, except that it is pro¬ 
duced under standard ShUre quality 
control and manufacturing tech¬ 
niques. Remarkable freedom from 
IM, Harmonic and tracing distor¬ 
tion. Will definitely improve the 
sound of monaural as well as stereo 
records. 


Suggested List Price a Special Value 
at.$49.00 



-5 THE 

M44 

SERIES 

Model M44.5 

Stylus Radius, .0005 spherical. 
Tracking weight I to H grams. 

Model M44.G 

Stylus radius, .0007 spherical. Track¬ 
ing weight £ to H grams. 

Model M44.7 

Styltis radius .0007 spherical track¬ 
ing weight 11 to 3 grams. 

Model M44.C 

Stylus radius .0007 spherical. Track¬ 
ing weight 3 to 5 grams. Ideal for 
changer operation. 

Response — all models. 20 to 20,000 
Hz. 

Compliance — M44.G, M44.5 

= 25 x 10 n . M44.7 = 20 x 10”. 

M44.C=7 x 10". 

Suggested List Prices: 

Model M44.5.$28.50 

Model M44.G.$26.00 

Model M44.7 . . . . $26.00 

Model M44.C.$24.80 


Distributed Throughout Australia by 


AUDIO ENGINEERS PTY. LTD. 

342 KENT STREET, SYDNEY, N.S.W. Telephone 29-6731. 
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(Kodaly) — Waltz from “The Sleeping 
Beauty” (Tchaikowsky) — Ride of the 
Valkyries from “Die Walkure” (Wag¬ 
ner). These pieces are so well known 
that it is hardly necessary to comment, 
except to point out that the Offenbach 
“Barcarolle” is the same one as that in 
the opera “The Tales Of Hofmann” by 
which title it is better known. 

The playing of the Philadelphia Or¬ 
chestra in these pieces is beyond criti¬ 
cism, and the technical quality of the 
disc is as good as one could wish for. 
(H.A.T.) 

★ ★ ★ 

THE SORCERER’S APPRENTICE and 
other works suitable for children. 
The New York Philharmonic con¬ 
ducted by Leonard Bernstein, CBS 
stereo SBR 235217. Available in 
mono. 

Interest: Classics for children. 
Performance: Suitably scaled. 
Quality: Excellent. 

Stereo: Good spread. 

Leonard Bernstein’s concerts and tele¬ 
vision programs of classical music for 
young children are an established part 
of the New York musical scene. He has 
also previously made an LP for child¬ 
ren, which included the musical fairy 
tale “Peter and the Wolf.” This new 
LP features music which Bernstein feels 
is suitable for children, and the pro¬ 
gram comprises: The Sorcerer’s Appren¬ 
tice (Dukas) — Night on Bald Mountain 
(Moussorgsky) — The Incredible Flutist 
(Piston) — Overture and Finale from 
“William Tell” (Rossini). 

Bernstein seems to be using a rather 
lightweight orchestra for this program, 
so he probably feels that a scaled-down 
New York Philharmonic is called for 
on this occasion. Nevertheless, the play¬ 
ing is of the usual superb standard of 
this fine orchestra, particularly that of 
the string sections. The silky sheen and 
rich tone of the violins is often com¬ 
mented on in reviews, and they are in 
fine form here. 

Those who have any doubts about the 
suitability of the Moussorgsky piece for 
inclusion in a program for children need 
not worry. Bernstein has toned down the 
horrors of the Witches’ Sabbath section 
considerably in this reading for the bene¬ 
fit of his young audience, and dwells 
lovingly on the beautiful pastoral tune 
at the end of the piece. A good disc 
for children with an interest in classical 
music, but adults might prefer perfor¬ 
mances with a bit more meat. (H.A.T.) 
★ ★ ★ 

MEN O’ BRASS. The combined bands 
of Fairey Foden’s and BMC. Musi¬ 
cal Director, Harry Mortimer. Con¬ 
ducted by Sir Malcolm Sargent. 
Stereo, Columbia SCXO-1752. Also 
in mono 330SX-1752. 

Interest: Fine massed bands. 
Performance: Disciplined, smooth. 
Quality: First rate. 

Stereo: Excellent. 

Although known best for his work as a 
conductor at 'orchestral concerts and at 
Gilbert and Sullivan performances, the 
notes point out that Sir Malcolm Sargent 
has had a long association with brass 
band music, dating from as far back as 
1914. For this recording, he has at his 
disposal three complete bands, each well 
known in its own right, and contributing 
all told, 81 instrumentalists: 30 cornets 
divided into five groups; 9 tenor horns; 
3 flugelhorns; 6 B-flat baritones; 6 eup¬ 


honiums; 9 bass trombones; 6 tubas; 6BB 
flat basses; 6 percussion. Any appren- 
hension that all these instruments might 
add up to a confusion of sound is ground¬ 
less for the arrangements, the grouping 
and the stereo recording ensure a 
generous but well-defined sound. 

All the arrangements are by Sir Mal¬ 
colm Sargent — a selection of those 
which he has made for amateur brass 
musicians and bands during the past 
twenty years: Marche Militaire (Schubert) 

— Iolanthe Overture (Sullivan! 
Polonaise No. 4 Op. 40 No. 2 (Chopin) 

— Yeomen Of The Guard Overture 
(Sullivan) — Prelude No. 15 Op. 28 No. 
15 “Raindrop” (Chopin) — Fantasia, K. 
608 (Mozart). 

For those keen on band music, the 
album would warrant an automatic hear¬ 
ing. For those who are riot brass band 
enthusiasts, the treatment and sound is 
sufficiently “orchestral” and the music 
sufficiently familiar to justify special con¬ 
sideration. In short, a record that should 
prove popular. (W.N.W.) 

★ ★ ★ 

MAN OF LA MANCHA. Original cast 
• recording, with Richard Kiley, 
Irving Jacobson, Ray Middleton, 
Robert Rounseville, Joan Diener. 
Kapp (CBS) stereo PKS 6063. 
Interest: New Musical. 

Performance: Holds the interest. 
Quality: Very good. 

Stereo: Some unbalance. 

Although it has been enjoying a very 
good run in the U.S.A. for the past two 
years, the musical “Man of La Mancha” 
and its tunes are not widely known in 
Australia. (Although one of the songs 
entitled “The Impossible Dream” has 
become popular of late.) The story con¬ 
cerns Cervantes, creator of Don Quixote, 
and most of the action deals with an 
enactment of the Don’s adventures for 
the benefit of the inmates of the prison 
where Cervantes is awaiting trial for 
heresy. 

There are some pleasant tunes in the 
show, but the musical score can hardly 
be called inspired — “competent” seems 
the most appropriate word to apply. I 
feel the main reason why the music has 
not gained any real measure of popular¬ 
ity outside of its stage context is that it 
is very closely tailored to the action. 
However, the disc as a whole makes in¬ 
teresting listening and holds the atten¬ 
tion all through. Certainly, after hearing 
the disc, I would welcome the opportun¬ 
ity to see the show on stage—and I 
feel one’s enjoyment of the show would 
be enhanced by a “preview” on disc. 

This performance has the advantage of 
being an original cast recording, and it 
is completely satisfying in every respect. 
Particularly pleasing is the way the spirit 
of the Cervantes classic has been pre¬ 
served. The sound quality is clear and 
bright, and the only slight defect is some 
unbalance between the stereo channell¬ 
ing. (H.A.T.) 

★ ★ ★ 

THE BRIGHT AND THE BEAUTI¬ 
FUL. Nelson Riddle conducting. 
Liberty (Festival) stereo SLYL- 
932,308. Available in mono. 

Interest: Popular tunes. 

Performance: Excellent. 

Quality: First rate. 

Stereo: Good spread. 

Those who have enjoyed previous 
Nelson Riddle releases will know what 


to expect in this latest disc—imaginative 
scoring of smooth, swinging arrange¬ 
ments and superb musicianship leading 
to polished performances of some of 
today’s best tunes. The selection in this 
disc consists of Gabrielle — Lady — A 
Time For Love — The Third Man 
Theme—And We We’re Lovers—Alfie 
—Sugar Blues — Your Zowie Face— 
Thoroughly Modern Millie — Sliphorn 
Skip — Georgy Girl—See the Cheetah. 

Mr Riddle understands the need for 
variety in an LP of popular songs, and 
achieves the desired results with skilful 
variations of scoring and instrumenta¬ 
tion. In fact, a wide range of instruments 
is used, including a harpsichord and 
muted jazz trumpet. According to re¬ 
quirements, the performances are bright 
without being 'rowdy and sentimental 
without being maudlin. Technical excel¬ 
lence and good stereo make this a disc 
which can be recommended without 
reservations. (H.A.T.). 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 

TV SERVICE 

79 NEW ILLAWARRA ROAD, 

BEXLEY NORTH, N.S.W. 

PHONE: 50-3150 


EKCO • STYLUS 

RADIOGRAM NEEDLES 
DIAMOND OR SAPPHIRE 


The Facts of (NEEDLE) LIFE: 

® "EKCO-STYLUS" lead a life 
of their own! 

® The kind of life, which GIVES 
"life" to your recordsl 
• You see! It all starts with the 
“embryo" needle — 

® "Life" is built into it at every 
stage. 

® RESULT: When you buy 
"EKCO-STYLUS" you, of 
course, buy RECORD IN¬ 
SURANCE! 

Use our Needle Clinic for FREE 
advice 

Full Range DIAMOND or 
SAPPHIRE 

Available: All good Music 
Houses. 

Enquiries: _ 


ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. 2000 
PHONE; 28-6991 
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PETER SH 


ELECTRONICS Pty. Ltd. 



29-3767 29-7021 


Now at 127 York Street {100 yds. from Town Hall) 


OPENING SPECIAL SALE 

hundreds of machines will be cleared 


look at this special 


AKAI X-1800 pre-release special 



Dep. 

$90 


Retail Price $621 Your Special Discount Price ?? 


Your dream of recording and playback with a cartridge as well as with reel-to-reel 
programs from programs of your choice has come true. 

This has been realised by Akai’s X-1800, a break thru in tape recorders. It has all the 
features in one tape recorder that could be attained by three sets of conventional types. 

Cartridge 8 track stereo recording and playback, reel-to-reel 4 track stereo-monaural 
recording and playback using a cross-field head of superb recording capacity, and transfer 
from reel to cartridge which is unique and cannot be found in any other model in the world. 


Ml 
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TYCHO TYCHO. Thomas Tycho, 
piano, with orchestra. RCA stereo 
SL1-1791. (Available in mono.) 
Interest: Sydney bandleader. 
Performance: Routine. 

Quality: Very good. 

Stereo: Normal. 

Thomas Tycho may be one of Syd¬ 
ney’s leading musicians in the popular 
field, but, to my ear, the performance 
and arrangements on this disc ait least do 
not compare with the excellent material 
coming from abroad. Since RCA does 
not offer the incentive of a lower priced 
label, I find it hard to recommend the 
disc, unless the particular combination of 
tunes is wanted. The sound quality is 
of good standard, but I thought the piano 
was too prominent in some tracks. 

The tunes have all been chosen be¬ 
cause their titles are liberally sprinkled 
with “Ts,” but we should not hold this 
against them—they are still good tunes: 
Tycho Tycho (Tico Tico)—Twilight Time 
—Tea For Two—Tiggers Tune — Tumb¬ 
ling Tumbleweeds—Totem Tom Tom— 
Tip Toe Through the Tulips—The Ten¬ 
der Trap—Topsy Two—Tara’s Theme— 
Tom’s Twist—Twilight in Turkey. 
(H.A.T.) 

★ ★ ★ 

BILLY VAUGHAN PRESENTS 
FRIENDS FROM RIO PLAYING 
“SOMETHIN’ STUPID.” Dot 
(Festival) SZL-932;334. Available in 
mono. 

Interest: South American band. 
Performance: Carefree. 

Quality: Very good. 

Stereo: Normal spread. 

An anonymous band of Latin Ameri¬ 
can musicians present a lively style of 
9wing andi rock in their versions of 
traditional tunes on this disc: Somethin’ 
Stupid — Tin Whistle — Chica — 


Alouette — Nobody Knows — Passion- 
ata — My Maryland — Walking Through 
Capetown — Alicia — My Clementine 
—Desidere — Cherry Tree — Crazy 
Bells. There is no sleeve note, which is a 
pity, since one might like to know just 
what the instruments are that produce 
some of the fascinating sounds. At a 
guess I should say the “sweet potato 
pipe” plays a prominent part, along with 
the traditional guitars, brass and mari- 
achi instruments of the South American 
street band. Billy Vaughan appears to 
take no part in the proceedings in 10 of 
the 12 tracks, but his unmistakable 
brand of smooth sax playing appears in 
“My Clementine” and “Desidero.” 

The music is thoroughly enjoyable, 
and full of the typical joie de vivre and 
exuberance of the Latin American folk 
musician. Technical quality and stereo 
are both excellent. (H.A.T.). 

★ ★ ★ 

ANNIE GET YOUR GUN. Music and 
lyrics by Irving Berlin. Music con¬ 
ducted by Johnny Douglas, with the 
Linden Singers. Produced by Cyril 
Ornadel. Stereo, World Record 
Club S-7017. Also in mono 
LM-7017. 

Interest: Popular musical. 
Performance: Vital. 

Quality: Excellent. 

Stereo: Normal. 

Under the hand of Johnny Douglas 
and Cyril Ornadel, it would be surpris¬ 
ing indeed if the songs from this lively 
western musical were anything but well 
presented—and this they are. With 
Maggie Fitzgibbon in the role of Annie 
and Gordon Boyd as Frank Butler, there 
is plenty of bounce and good support 
from the orchestra and the Linden 
Singers. 

But having said as much, it is inevit- 


Historic Recording 
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MUSIC FOR THE THEATRE ORGAN. Frederic Bayco at the organ 
of the Odoon Theatre, Marble Arch. Stereo, World Record Club 
S/T4251. Also in mono. 


Interest: Britain’s largest bows out. 

Performance: In itself good. 

Quality: Very good. 

Stereo: Normal. 

In quite lengthy but modestly written notes, Frederic Bayco tells 
how he was tremendously moved by the music from the huge Christie 
organ—the largest cinema oTgan ever assembled in Britain—installed 
in the magnificent Odeon theatre and played by Quentin Maclean, whom 
he nominates as the greatest cinema organist of all time. After taking 
lessons from Terence Casey, another notable organist of the period, he 
obtained a position in a small theatre in Kent. 

Then, while still only 17, Bayco tells how he was invited to “stand 
in” for Quentin Maclean, the most memorable occasion in his life. Against 
this background and the musical career which followed, he was invited 
to play a farewell performance on the same instrument just before it 
and the Odeon were tom down. 

To make the recording, Bayco had to battle with all the problems 
of an instrument which had fallen gradually into disrepair and, with the 
music, the excellent E.M.I. recording has caught the sound of escaping 
air and the operation of aging valves and shutters, along with occasional 
notes which probably didn’t emerge as intended. 

But it is an excellent presentation, nevertheless, and quite magnificent 
sound, particularly in the bass register. As distinct from a Reginald 
Dixon type of program with lots of auxiliary effects, Frederic Bayco 
concentrates on popular classics” for the theatre organ in a program 
intended to represent this kind of performance: Scene- du Bal from 
Miniature Suite (Coates) — A Keltic Lament from the Keltic Suite 
(Foulds)—Humoresque, Op. 101, No. 7 (Dvorak) — Song of Paradise 
(King)—Villanella (Ireland) — Melody In F, Op. 3, No. 1 (Rubenstein) 
—Ay-Ay-Ay (Friere)—To A Wild Rose, No. 1, of “Woodland 
Sketches,” Op. 51 (McDowell) —Spanish Dance, Op. 12, No. 3 (Mos- 
kowski)—Berceuse de Jocelyn (Godard) — Military March No. 5 of 
Othello Suite (Coleridge-Taylor). 

An historic and notable recording which lovers of the theatre organ 
should definitely obtain for their collection. (W.N.W.) 

Hiiiiiiiiiiiiiiiiiiiittiiiiiiiiiiiiiiiiiiiiiiiiiiiiiittiiiiiitiiiiiiiiiiiiittiiiiiitiittiiiiniiioiiiiitiiiiiittiiiiiiitiiiiiiiiiiitiiiiiiiimtiiiitiiiiitiiiiniitiiiiiiiiiiiiiiiiiiiitiiitiitiiiiiiiiiitiiiiii 


SPECIAL!! O 


6 Transistor Radio Kit, 
complete with earphone 
and case. Inch instruc¬ 
tion manual — $16.50 
Incl. Tax. 

Wired and Tested $19. 




SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOWI 

How would you like to make a 4-Band 
Short-Wave converter, a Screaming 
Siren, Boat Hailer, Telephone Amplifier, 
Electronic Organ, Electric Fence—Bat¬ 
tery operated 15-mile range, or any one 
of 60 exciting, easy-to-build projects? 
ITS EASY THE S.E.W. KIT WAY. 
• All Kits Transistorised and use special 
printed Circuit Boards. 


Palace 8-Watt 


Stereo Amplifier f tffTf , 

Frequency Response -— —l 

50 to 15,000 cps. 

_ $32.50.__ 

TRANSISTOR MODULES 

Unit 2. 10 Watt 

Amplifier 1.5 Ohms 
20/20 kc/s 12V 
supply, $15, plus 
Tax OR 3W to 50W 
from $9. Plus Tax 
Unit 13. 10 Watt RMS. Continuous 15 
Ohms, 40V Supply $21 plus tax. Also 
25W, 35W, 75W, RMS Amplifiers, 8 
Ohms from $44 plus tax. Also 7W with 
tone control stage. P.A. AMPLIFIERS 
12V Transistorised from 3W to 50W 
from $9.50 plus tax. Also 50 Watt Guitar 
Boost Amplifier. 



Unit 10A TRANSISTORISED. 
Tuners: Bandwidth 8 Kc/s 
With Power Supply $23 plus 25% Tax. 
With RF Stage $33 plus 25% Tax. 
TAPE RECORDER KITS 

Unit 14, TAPE PRE-AMPLIFIER, Unit 
15. 60/90 Kc/s Push/Pull Transistorised 
Bias. Erase Oscillator Module. 

Unit 16. Transistor Tape Recording 
Amplifier M odule. Used with Unit 14. 


NEW TRANSISTORISED TAPE KIT 

— Complete Record Erase and Audio 
Output Stage. $46. 


SPEAKER UNITS 

MULLARD 
PLAYMASTER 
From $27 





$114.50 


PLAYMASTER 
No. 106 Stereo 
Amplifier Tuner 

TRANSISTORS AND DIODES AT 
SPECIAL PRICES. Including 
BCI07, SI: API 14, 95c; AC125. 90c: 
BCI08. 90c; AF1I5, 95c; 2N30I, $2.50; 
BC109, $1.30: AH 16. 90c; OC74. 95c. 
Also Components, Tape, Films, etc. 
Send S.A.E. for Details and List. 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE RD., CAMBER¬ 
WELL, VICTORIA 3124. 82-5787 
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REASONS 

WHY- 


m Brand 5 is your best buy irrespective of price. It is 
the fifth oldest brand of recording tape in the world 
and it is now better than ever under the guidance 
of the Ferrodynamics chemists and engineers. 



Brand 5 has a better frequency response to give 
you sharper, brighter high fidelity mono and stereo 
recordings to the most professional standards. 
Brand 5 has the lowest background noise of all. 



Brand 5 tape offers increased output with reduced 
distortion at the same recording level. The high 
remanence iron oxide emulsion is coated onto the 
best quality acetate or polyester base and it is 
splice free with green start/red stop leaders. 



Brand 5 is permanently lubricated with a special 
dry synthetic lubricant. There is no squeal and no 
gumming of heads. The non-abrasive character of 
Brand 5 will reduce head wear and protect your 
valuable recording equipment. 



Brand 5 gives you twice as much tape for the same money . . . and a better tape into the bargain. Compare the price 
of Brand 5 with other quality tapes and you will see that you save 50% off normal list price . . and Brand 5 is fully 
imported from America in sealed boxes. 



^Plastic re-usable mailing carton. 



GREEN CORPORATION LTD. 88 king street, Sydney, phone 25-1989 


AVAILARLF AT ALL ' GREEN CORPORATION LTD. 

HI , gg KING STREET, SYDNEY, N.S.W. 


GOOD RADIO, TAPE j 
& RECORD STORES 


^ Please send me FREE Booklet on "brand 5" Tape. 

| Name . 

Address 


GN18 
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able that one should make a compari¬ 
son with the original cast album featur¬ 
ing Ethel Merman—I’m afraid to the 
advantage of the latter in just about all 
departments. But, of course, there's the 
small matter of price and, if the Club 
figure fits your purse better, you'll still 
get good value for your money. 

Featured on the disc are: Overture— 
Doin’ What Comes Naturally—The Girl 
That I Marry—You Can’t Get A Man 
With A Gun—They Say It is Wonderful 
—There’s No Business Like Show Busi¬ 
ness—I’m An Indian, Too—Moonshine 
Lullaby—I Got Lost In His Arms—I 
Got The Sun In The Morning—Anything 
You Can Do. 

Technically the disc is a good one, 
flawless surface, clean and well bal¬ 
anced. (W.N.W.) 

★ ★ ★ 

SEGOVIA ON STAGE. Decca Records 

(U.S.A.) released by Festival. Stereo 

SDL-932,432. Available in mono. 

Interest: Classical guitar. 

Performance: Masterly. 

Quality: Some surface noise. 

Stereo: Not noticeable. 

The coolly assured playing of 
Segovia defies any form of criticism. 
Those who possess any of the earlier 
discs by this artist will know what to 
expect here, since this latest release is 
in the same pattern as many earlier 
ones. Most of the pieces are transcrip¬ 
tions for guitar of standard classical 
pieces, m,any originally written for per¬ 
formance on the harpsichord. Titles 
are: By Purcell: Prelude—Minuet—a 
New Irish Tune—Jig— Rondo. By Scar¬ 
latti: Sonata in A Major, L.483. By 
Handel: Sonata in D Minor—Fughette 
—Menuet—Air—Passepied. By Bach: 
Sarabande— Bourree—Double (all from 
Suite in B minor for unaccompanied 
violin). By John Duarte: English Suite 
(Prelude, Folk Song and Round Dance). 
By Gaspar Cassado: Preambulo and 
Sardana. 


As with many other performers now¬ 
adays, Segovia cannot resist preaching 
the gospel of modern composers. The 
suite by Duarte was written in 1960, 
but could well have been written in the 
last century, since it is melodious and 
harmonious, unlike most modern com¬ 
positions. I do not know the piece by 
Cassado, and no information is given 
about it on the sleeve, but it would 
appear to be fairly modern in outlook 
—but here again, it is pleasant to listen 
to and is lacking in dissonances and the 
modern style of harmonies. 

The sound quality is of good standard, 
with no noticeable distortion, but the 
surface of the disc was somewhat below 
the ideal on the review copy. (H.A.T.) 
^ ^ ^ 

A CHOPIN RECITAL. Benno Moisei- 
witsch. Encore (E.M.I.) stereo 
SOELP 9059. (Available in mono.) 

Interest: See title. 

Performance: With feeling. 

Quality Very good. 

Stereo: Appears genuine. 

Benno Moiseiwitsch died in 1963 after 
a musical career which lasted more than 
half a century. These tracks would ap¬ 
pear to have been taken very late in 
this period, since the stereo appears to 
be genuine, rather than of the synthetic 
varietv. Certainly, the playing has a 
splendid maturity about it. and in ad¬ 
dition is deeply felt. The light and 
pearly touch of the Moiseiwitsch of 
earlier years may be missing, yet I can¬ 
not remember when I last enjoyed 
Chopin playing as much as I did here. 
Since the disc is on E.M.I.’s economy 
“Encore” label, this is a bargain which 
Chopin lovers should make a point of 
hearing. The program comprises: Bal¬ 
lades. No. 3 in A flat major and No. 4 
in E major—Fantaisie Impromptu— 
Scherzos, No. 2 in B flat minor and 
No. 4 in E major—Nocturne No. 12 
in G major. Some of the best Chopin 
is included in this splendid recital. 
(H.A.T.) 


Baroque organ 


miiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiiiiiiiiiiimimiiiiiiiimiiiiiiiiiiiiiiimiimiiiiiiiimiiiiiiiiiMimimiiiiii 


BACH ORGAN FAVOURITES. E. Power Biggs playing the Flenfrop 

organ in the Busch-Reisinger Museum of Harvard University. CBS 

Masterworks 12-inch stereo, SBR 235223. 

Interest: Classical organ. 

Performance: First rate. 

Recording: Crisp and clean. 

Stereo: Smooth. 

This is the fifth recording made by E. Power Biggs on the neo-baroque 
three manual instrument installed in the Harvard University Busch- 
Reisinger Museum in 1958 by the renowned Dutch organ builder D. A. 
Flentrop. In the earlier recordings he demonstrated its eminent suitability 
for music of the sixteenth, early and late eighteenth, and twentieth cen-' 
turies; in this one he returns to the eighteenth to demonstrate its 
capacity to respond to the compositions of the Leipzig master. 

Regarded as something of a musical landmark in America, the 
Busch-Reisinger instrument is an outstanding example of the current 
swing back to “pure baroque” organs. Classical case styling, tracker 
action, slider soundboards, low wind (pressure, studiously unnicked pipes, 
and an authentically baroque stop complement — all this and more. And 
there is no doubt that it is superbly suited to the playing of music of the 
baroque masters, as Mr Biggs convincingly demonstrates on this disc. 

The works played are indeed old favourites: the D minor Toccata'and 
Fugue (inevitably!), the wonderfully Contemplative C minor Passacaglia 
and Fugue, the rousing Toccata, Adagio and Fugue in C, and the two 
happv little fugues in G (the “Little” and the “Jig”). All of them very 
familiar and much-recorded, but they all sound fresh and alive—thanks 
both to Mr Biggs’ committed virtuosity and to Mr Flentrop’s studious re¬ 
creation of baroque organ sound. 

The recording is excellent; crisp and clean, with a very low noise 
and distortion level. (If you’re sampling, listen to the denouement of 
the C minor Passacaglia with its fruity burr of the 16ft pedal Fagot- 
delicious!). 

A must for baroque organ lovers, and a tribute to all concerned. (J.R.). 
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SOUND SOLID STATE STEREO AMPLIFIER 
OFFERS HIGH OUTPUT AT LOW COST! 

The new Sound Model SAQ-505X is a well 
designed high quality stereo amplifier with 
an output of 32.5 watts (I.H.F.M.) in each 
channel into an 8 ohm speaker load. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups, all 
normal controls are featured as well as 
tumble type switches for loudness, scratch, 
rumble, tape monitoring and AC on/off. 
Keen purchasing enables us to 
sell this fine amplifier for only (b-f Aft CA 
(inc. Sales Tax) . 4> lU^/.DU 


GET THE ENCEL FACTS 

Pamphlets and technical specifications are 
usually available for most Encel merchan¬ 
dise. Write or call for further information. 

ASK FOR AN AKAI EMQ! 

All AKAI models are in stock . . . M8, X4, 
X100D and 1710. Trade-in valuations and end- 
user prices are more than just attractive at 
Encel Electronics! 


NEW SYDNEY EJ4CEL STEREO CENTRE. 

A MUSIC LOVER’S MECCA! 

Although only just over one year old, the 
Sydney branch of Encel Electronics is a 
very healthy infant. Situated on the Ground 
Floor of the 2SM Building at 257 Clarence 
Street, the store incorporates a complete 
Service Centre. Harbor City music lovers 
are always welcome. 


IMPORTANT 

ALL ENCEL PRICES INCLUDE SALES TAX 


TRUVOX R44 PORTABLE AC RECORDER 

The R44 is extremely popular—it’s fully 
transistorised and features interlocking con¬ 
trols, a VU meter for positive indication of 
recording level and an output of 8 watts 
I.H.F.M. into an 8 ohm speaker load. Three 
speeds —7V2, 3% and 1% ips. Takes 7” 
spools. Frequency response is 40-15,000 Hz. 
±3 dB. at 71/2 ips. Wow and flutter is less 
than 0.15% at 71/2 ips. Independent micro¬ 
phone and radio/pickup controls allow easy 
mixing of program material. See the review 
in “Amateur Tape Recording”, Oct., ’66, and 
“Audio and Record Review”, Aug., ’66. Ask 
for copies of reviews. Price to 
schools is only $129. Price inc. 

Sales Tax . . 


$159 


SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 In. AND 18 in. AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are very 
popular . . . often they are supplied as 
standard equipment with expensive imported 
electronic organs and guitar amplifiers. 
G15C. A 35 watts R.M.S. 15 in. speaker, 
this new Celestion unit has been designed 
1or use with organs, guitars and public 
address systems. Feroba II ceramic magnet, 
total flux 180.000 maxwells. This powerful 
reproducer is Encel priced at only $68.50 inc 
Sales Tax. 

G18C. Use of a new type neoprene surround 
reduces the resonance of the new Celestion 
G18C to 20 Hz. Total flux is 285,000 max¬ 
wells, power handling capacity is 100 watts 
R.M.S. This massive woofer is ideal for the 
sophisticated audiophile who is seeking the 
ultimate in bass reproduction at relatively 
modest price. Also suitable for electronic 
organs, electric guitars, etc. 

Write for specifications. Inc. <hOO Crt 
Sales Tax . 2>i70 B DU 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

•Wholesalers 'Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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SOLID STATE INTEGRATED STEREO AMPLIFIER MODEL TK-150T 


the sound approach to qualit y 

TRIO 


High Power 40 Watts Compact Model! 


TRIO's advanced engineering now offers you the latest compact 
high-power amplifier. 

Only Solid State can assure this 40 watts of high-power, even though 
a compact model. 

And also, a wide array of stereo inputs are available to acomodate 
virtually and program source. 

TK-150T SPECIFICATIONS 


POWER OUTPUT : .Music Power 35 watts ( distortion 1 % - 8 11 load ) 

40 watts ( distortion l % - 4 11 load.) 
13W/13W Continuous Power, (distortion 0.5% - 80 load) 

FREQUENCY RESPONSE : . 20 - 50.000 Nz (±1 dB> 

POWER BANDWIDTH : . 20 - 60,000 Hz (less than - 3 dB, distortion 1 %> 

DAMPING FACTOR : . . More than 20 i 8 ohms) 

DIMENSIONS : .Width 260mm X Height 105mm X Depth 237mm 

WEIGHT : . 10 Lbs. 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office : 469-475 Kent Street, Sydney 
Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Edward Street 
Tel: 2-6467 Adelaide : Truscott Electronics. 64 Hindmarsh Square Tel: 23-3024 


manufactured by TRIO corporation 

No. 6-5, 1-chome, Shibuya, Shibuya-ku, TOKYO, JAPAN 

Ask for a catalogue or demonstration by your nearest dealer. 


To : Jacoby Mitchell & Co., Pty., Ltd. 

469-475 Kent St., Sydney. 

Send me information on TRIO AMPLIFIER & name of 
nearest TRIO retailer. 

NAME ; __ 

ADDRESS : 
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PATTERNS IN SOUND. Excerpts from 
Enoch Light’s ‘’Project 3” series of 
discs. Festival stereo SPJL-932,241. 
Available in mono. 

Interest: Varied. 

Performance: Top flight. 

Quality: Excellent. 

Stereo: Effectively used. 

Although it does not say so on the 
sleeve, this record is really a sampler for 
the new Enoch Light “Project 3” series. 
The following tracks are included: 

From Enoch Light and the Light Bri¬ 
gade: April in Portugal—Someone to 
Light Up My Life—Theme from “The 
Sand Pebbles”—Born Free—Summer 
Samba—Workin’ in the Coat Mine. 

From Tony Mottola: Tony’s Tune— 
Georgia On My Mind. 

From Lew Davis and His Orchestra: 
Hold Me—A Tower of Strength. 

From Bob and Phil and The Orches¬ 
tra: Blowin’ in the Wind—Pussyfoot. 

Details of the six discs from which 
these tracks are taken are given on the 
sleeve, in case anybody should want the 
rest of the tracks by these artists. 

As with all the “Project 3” discs, 
sound quality is outstanding, and maxK 
mum use is made of the stereo spread 
for effective placement of various instru¬ 
ments. All these artists are of course 
top flight performers, and there is pleas¬ 
ing variety in this collection. (H.A.T.) 

★ ★ ★ 

DAWN. Nina and Frederick, Metro¬ 
nome (E.M.I.) stereo SCXO 6134. 
Available in mono. 

Interest: Folk singers. 

Performance: Varied styles. 

Quality: Very good. 

Stereo: Normal spread. 

Nina and Frederick seem to be veer¬ 
ing away from their original role of folk 
singers pure and simple, towards the 
realms of popular entertainment. In this 
latest disc, some of their numbers come 
more in the category of popular and 
beat music than folk songs. Others are 
ballads, but they revert to their familiar 
quietly harmonised traditional songs on 
occasions in this recital. Tune titles are: 
My Summer Love — It’s Not Just Any 
Kind of Day — Dawn — In the Land of 
Odin — The Many Faces of Love — 
Elizabeth I and II — You Saved the 
Day — Lovers of the World Unite — 
Only When I’m Lonely Am I Free — 
Pourquoi J’aime Paris — Magic Book 
—Lonely Sunday—What a Pretty Colour 
—Just Like a Rose. 

The supporting band of 16 musicians 
is possibly rather large for this kind of 
entertainment, which some people prefer 
to be on a more limited and intimate 
scale, but they play very competently 
and contribute the necessary beat in the 
popular numbers. (H.A.T.). 


In Brief . . . 

35 SELECTIONS FROM THE 
GREAT OPERETTAS. The Vienna State 
Opera Orchestra under the direction of 
Hans Hagen. Stereo, Universal Record 
Club. 

Turned down low, in the manner of 
music-while-you-dine, this record makes 
pleasant listening with the strings of the 
Vienna Orchestra singing their way 
through some 35 show tunes, the tempo 
broken every here and there by brief 
rhythmic and dance interludes. There’s 
the Merry Widow Waltz—White Hcrse 


Inn—You Are My Heart’s Desire—It 
Would Be Wonderful—Play Gypsy and 
many others, some well known, others 
not so. Technically, the sound is clean 
but most of it comes from the left chan¬ 
nel—an aspect that isn’t all that import¬ 
ant in a disc that seems such a natural 
for background music. (W.N.W.). 

THE MANY SPLENDOURED GUI- 
TARS OF BUDDY MERRIL. Accent 
Records (Festival) stereo SFL-932,329. 
Available in mono. 

Buddy Merrill demonstrates his talent 
and his versatility in this varied collec¬ 
tion of tunes, by playing with consider¬ 
able virtuosity on a wide variety of gui¬ 
tars, including 12 string, gut string, steel 
and bass instruments in addition to the 
more usual electric and acoustic types. 
The technical quality and stereo spread 
are both very good, and the tune titles 
are: Our Day Will Come—Ask the 
Wind—Skokiaan—Spanish Harlem— 
Barcarolle—Winchester Cathedral— 
Minute (Plus) Waltz—Moonglow— 
Taboo—Sentimental Guitar—Allegra’s 
Eyes—Orange Blossom Special. (H.A.T.). 

BROADWAY BLOCKBUSTERS. 
Stanley Black conducts the London Fes¬ 
tival Orchestra and Chorus. Decca 
stereo SKLA 4841 (or mono). 

Whatever Stanley Black does, he does 
it in fine style. This disc is no exception. 
The whole thing has the professional pol¬ 
ish and assurance of the first-class show¬ 
man, and Black conducts the large orch¬ 
estra and full scale chorus used here with 
complete confidence. The tunes are all 
very popular and the Decca sound is of 
the usual high quality. The titles: There’s 
No Business Like Show Business— 
There Is Nothing Like a Dame—C’est 
Magnifique—Big D—Hey, Look Me 
Over—Everything’s Coming Up Roses— 
Something’s Cornin’—Consider Yourself 
—Standing on the Corner—Lawd, I’m 
On My Way—Hello, Dolly. If you like 
show tunes, try this one. (H.A.T.). 

THE COUNTRY GENTLEMAN. 
Hawkshaw Hawkins. RCA Camden elec¬ 
tronic stereo CAS-931 (or mono). 

RCA has delved once again into its 
archives of country and western material 
for this collection by Hawkshaw Haw¬ 
kins, who was extremely popular until 
he was killed in an accident a few years 
back. He was a genuine hills district 
man, and certainly sounds it here. In 
happy-go-lucky style he sings the follow¬ 
ing to his own guitar accompaniment: 
My Fate Is In Your Hands—Ring On 
Your Finger—Sunny Side Of The Moun¬ 
tain—With This Pen—Standing At The 
End Of My World—I’ll Get Even With 
You—The Love You Steal—Ling Ting 
Tong—How Could Anything So Purty— 
It Would Be A Doggone Lie. The sound 
is of acceptable quality. (H.A.T.). 

THE SOUND OF MUSIC. Sound 
track recording featuring Julie Andrews. 
Mono, 45EP, RCA 20380. 

My 12 inch LP from the sound track 
of “The Sound Of Music” has been 
played so often by so many members of 
the family and in so many situations, 
that the tracks are very much the worse 
for wear. Such is the popularity of the 
music at family level. If your purse 
doesn't quite stretch to the LP, you can 
buy this EP with confidence. The num¬ 
bers are good and the recording excel¬ 
lent—one of the best 45s I have heard: 
Prelude And The Sound Of Music— 
The Lonely Goatherd—Do-Re-Mi—So 
Long, Farewell. (W.N.W.). I 


If you want 

STEREO 

EQUIPMENT 


You'll deal better with 

H. B. RADIO SALES 


NOVEMBER SPECIALS 


PALACE 8 WATT AMP. and 2 
MAGNAVOX 8 W.R. 

speakers .$50.50 

PIONEER SA400 amplifier (11 w 
RMS per channel) and 2 GOOD¬ 
MAN’S Twin Axiom 10 Speakers 

in 3cf cabinet .$208.00 

With TRM40 Peak Amp. . $222.00 
D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers $18.50 
Cabinet Kit only .. .. $10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 

speaker fitted. $26.50 

Cabinet Kit only . $10.50 

MAGNAVOX 12 W.R. and 3 T.C-. 
Tweeter with Crossover network 
in 3 C.F. cabinet; J material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, Jin 

material . $54.00 

Cabinet Kit and Speaker . $44.20 

WHARFEDALE design, 3 CF 
cabinet (R3) Jin material and Gol¬ 
den 10 speaker . $57.00 

Cabinet Kit and Golden 10 

Speaker . $47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 


Available in Maple , Walnut 
or Roseyvood colours . Teak 
veneer $1 extra for Slimline and 
Bookshelf models . $3.00 extra 
for others. 


PLAY MASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc.. $15.40. 
NIULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, Inner- 
bond and condenser, $21.50. 
Unit complete. $25. 

PLAY MASTER Super Bookshelf 
System. Complete. $40.50. 
Cabinet kit only $10.50. 

All other parts, including speakers, 
inner bond, etc., $25.00. 

Teakj $1.00 extra. 


Postaoe. N.S.W., $1.00; Qld., Vic., 

Tas., Si. 40; other States, $2.00. 

SPECIAL QUOTES 

For Complete Sets Based On 

LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSU1 — STAR — TRIO. 


Write for Stereo Catalogue 


EE 

m 

eh 

1 SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 56-5580 
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NEW ALL TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESION—LONS DEPENDABILITY 


MODEL 
C 2 0 0 



$98.00 

Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,000 cycles ± ldb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner 150mv. 
EQUALIZER: Mag. RIAA, Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s ± 12db. Treble 10kc/s±12db. 

LOUDNESS CONTROL: 50c/s + 12db. 

RUMBLE FILTER: 50c/s - 8db. 

DIMENSIONS: 13 3/8in wide, 4 l/8in high by lOin deep. 

PROVISION FOR STEREO HEADPHONES WITH SPEAKER - HEADPHONE SWITCH. 
MOUNTED IN OILED WALNUT TIMBER CABINET 

The above C.200 amplifier supplied with the new Garrard 60MK11 changer with cue control and fitted with Sonotonc 9TA 
ceramic cartridge and diamond stylus and two Magnavox 8WR or 10WR high fidelity dual cone speakers. 

$165.00 Freight extra. 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 


‘Vm 


$39.00 Post and packing: $1.50. 


Suitable for use with all valve or transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. Bandwidth 8.5 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10$in x 6in x 3*in. 
Output variable from 50mv to 1.3 volt. 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT EXTRA 


107 AMPLIFIER 

• Output 5 watts per 
channel (10 watta). 
Ferguson output trans¬ 
formers with a re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7. 6N8, 2— 

12AT7, 2—6BQ5, and 
6CA4 rectifier. 



io C Ole €TC5i 


106 AMPLIFIER AND 
TUNER 
$104.00 

FREIGHT EXTRA 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt hlgh-galn tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished In grey with control 
panel in silver and black with matching knobs and switches. 

• Dimensions: 13Viin x 5V4in x llin. 

• Fully guaranteed. 

THE ABOVE AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 7,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA QCMX HI-FI SPEAKERS 


10 6 AMPLIFIER 

® Output 8 watts per 
channel (16 watts). Fer¬ 
guson oriented grain out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

® EM84 tuning Indicator. 
• Valves used 6AN7 6N8» 
12AU7 or 12AX7. 4 — 

6GW8 and 2 — OA210 
rectifiers. 


107—$116.75 


FREIGHT EXTRA 


106—$141.25 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71 2145 
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MODERN JAZZ. 

Calendar (Festival). Mono R66-229. 

Interest: Modern jazz. 

Performance: Creative. 

Quality: Mostly satisfactory. 

This is a collection of eight different 
groups of American jazz musicians — 
nearly all negroes—playing highly crea¬ 
tive music. Most of them were innovators 
when these records were made, and many 
of them have since become internation¬ 
ally famous. Dizzy Gillespie contributes 
“Just Blues” with Don Byas, tenor; Art 
Simmons, piano; Joe Benjamin, bass and 
Bill Clarke, drums. “Blue Monk” is by 
Art Blakey’s Jazz Messengers with 
Thelonious Monk and has Johnny Grif¬ 
fin, tenor; Bill Hardman, trumpet; and 

— here’s a salty name for you—Spanky 
De Breste on bass. 

Pianist Lennie Tristano multiples his 
piano playing to produce a beautiful 
“Requiem” to Charlie Parker. Great 
bass playing from Charlie Mingus on 
“Haitian Fight Song” with Curtis Porter 
on alto horn, Jimmy Knepper on trom¬ 
bone, Danny Richmond on drums, and 
Wade Legge, Piano. “Blues At Twilight” 
comes from Milt Jackson on vibes, and 
with him we hear Joe Newman, trumpet; 
Lucky Thompson, tenor; Horace Silver, 
piano; Oscar Pettiford, bass; and Connie 
Kay, drums. Ray Charles, assisted by 
bass and drums, contribute a gospel- 
type number called “Sweet Sixteen Bar” 

— the least impressive track on the 



album. v 

Some beautiful playing is heard on 
“Two Kinds of Blues” by Jimmy Giuffre, 
clarinet; Jim Hall, guitar; and Ralph 
Pena, bass. The whole thing winds up 
with the M.J.Q.’s well-known “Blues- 
ology ” . . . ... 

None of this information is supplied. 
The entire back of the cover is taken 
up with advertising, yet all we ask of 
a jazz record sleeve is that it tells us 
who is on the record, and when it was 
made. This is, however, a most worth¬ 
while disc and excellent value. If you 
like truly creative music then you’ve got 
a most fascinating variety of it here. 

★ ★ ★ 

STANDING ROOM ONLY — Pete 
Fountain. Universal Record Club, 
stereo U-841. 


Interest: Dixieland Jazz. 

Performance: Professional and 

friendly. 

Quality: Bright. 

Stereo:Unobtrusive. 

Pete Fountain, the clarinettist and A1 
Hirt, the trumpet player, each have 
their own clubs in New Orleans, which 
are great tourist attractions. Pete’s club 
is called the French Quarter Inn, and 
when not away on tour Pete can be 
heard there with his regular combo, 
which includes Godfrey Hirsch on vibes. 
Earl Vuiovich on piano and Oliver Felix 
on bass. This recording was made live 
in front of an enthusiastic audience and 
the above players were joined by four 


illustrious guest stars, all famed for their 
contributions to dixieland jazz, viz. — 
Nick Fatool on drums, Eddie Miller on 
tenor sax, Bob Havens on trombone and 
Charlie Teagarden (Jack’s brother) on 
trumpet. It’s a happy album, and accord¬ 
ing to Stanley Dance’s interesting cover 
notes the music was largely spontaneous 
arid unrehearsed. 

There is an excellent duet between 
Pete and Eddie Miller on “Memories 
of You;” Bob Havens reproduces Jack 
Teagarden’s famous cadenza on “I Gotta 
Right to Sing The Blues,” “Embraceable 
You” is used as a trumpet showcase 
for Charlie Teagarden, and the choice 
of bass notes from Oliver Felix are worth 
listening to on their own. Eddie Miller 
goes off with “When My Sugar Walks 
Down The Street” and trades chasers 
with Pete Fountain. Some of the other 
tunes are “Muskrat Ramble,” “Struttin’ 
With Some Barbecue” and a very happy 
medley called “Ramblin’ Medley.” 

★ ★ ★ 

THE FATHER OF HONKY TONK — 

Poppa John Gordy. RCA Camden 

Stereo CAS-862. 

Interest: Bar-room piano. 

Performance:Authentic. 

Quality: Clear. 

Stereo: Electronically -reprocessed. 

This is Teal Honky Tonk on a speci¬ 
ally prepared piano, and together with 
banjo, drums, tuba and saxophone, Papa 
John gives out with the bouncy simpli¬ 
city that one has come to expect from 
this old-time music. 

The selection comprises: It Looks Like 
Rain In Cherry Blossom Lane—The Old 
Piano Roll Blues—If You Knew Susie 
—Ace In The Hole—How Come You 
Do Me Like You Do?—Makin’ Whoopee 
—Gimme A Little Kiss—By Bye Blues 
—Bill Bailey—Bye Bye Blackbird. Each 
track is just a nice length, with the 
shortest running 2.06 minutes and the 
longest 2.49. 

★ ★ ★ 

THE BUDDY RICH BIG BAND—BIG 

SWING FACE. Liberty (Festival) 

Stereo SLYL-932,431. 

Interest: Big Band. 

Performance: Invigorating. 

Quality: Bright. 

Stereo: Spread evenly. 

People love to prophecy, and for years 
now I’ve listened to enthusiasts who’ve 
predicted the return /to popularity of big 
bands. It never happened and never 
looked like happening, but after hearing 
this album I "Would like to stick my 
neck out and say merely that if the 
big band does return to favour then it 
will be largely because of this 
new Buddy Rich band, which plays at 
The Chez, Hollywood, California. The 
band is not only laced with young con¬ 
temporaries such as 19-year-old trumpe¬ 
ter Charles Findley, but also has -included 
in its repertoire many tunes from the 
/present day pop field arranged with 
contemporary rhythms, such as The 
Beatles’ “Norwegian Wood.” 

Even if all this failed to catch the 
attention of today’s teenager the intro¬ 
duction of Buddy’s 12-yearold daughter, 
Cathy, singing Sonny and Cher’s hit 
“The Beat Goes On,” would just have 
to command interest, if nothing else. 

Rich is still one of the greatest drum¬ 
mers the world has seen, and is in full 
command all the way on this album, 
which features a lot of Jay Corre on 
tenor sax. a 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.50 and the double probe at only $3. 
Both prices include sales tax. Recording 
heads may be demagnetised in 
a few seconds and tapes improved 
considerably. From . 3>O.UU 

THE NEW ORTOFON S-15 STEREO 
CARTRIDGE AVAILABLE AT ALL ENCEL 
STEREO CENTRES! 

World wide acclaim provides significant testi¬ 
mony to the outstanding performance of the 
new S-15. Ask for an EMQ or a trade-in 
valuation. 



SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE TONE ARM LIFT! 

This beautifully finished and functional univer¬ 
sal tone arm lift will fit all tone arms . . . 
the lowering action is pneumatically damp¬ 
ened and extremely smooth. Risk 
of record damage may now be Cfi 
eliminated. Including Sales Tax 3>O.DU 


ADC CARTRIDGES 

The complete range of ADC cartridges is 
available, including the remarkable ADC 
10/E II. Write for an EMQ or call for 
prices. Encel value is terrific! 


SONY AND NATIONAL TAPE RECORDERS 

If you're buying a tape recorder be sure to 
get an Encel price before you commit your¬ 
self elsewhere: Save yourself time, worry 
and cold, hard cash. 


CROWN BATTERY/AC TAPE RECORDERS 

Write or call now for an EMQ on Crown 
recorders. The price will surprise . . . and 
save! 



HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are now 
available including the new model Sonics 
HS-304. This headset is very comfortable 
and response is extremely good over the 
complete sound spectrum. Price is $12.50; a 
bargain basement cost for a headset of this 
calibre. From Sweden comes the Pearl 
’phones . . . made by P.M.L.. These ’phones 
are particularly sensitive and are high imped¬ 
ance (400 ohms). Fitted with ear muffs for 
long period of fatigue-free listening. Pearl 
price $19.50. Sonics HS-304 (Illustrated) 
$12.50 including Sales Tax. 


CASSETTE RECORDERS 

If you’re looking for a cassette type recorder, 
write or call at your nearest Encel Stereo 
Centre for an EMQ. We are not at liberty to 
reveal the current cash prices for popular 
cassette recorders through advertising. 


DUAL 1019 SLASHED TO $89.50! 

Opportunity knocks twice . . . this popular 
turntable/tone arm combination is normally 
priced at $139. Mail orders care-packed and 
freighted anywhere. Encel 
price is now only (inc. Sales ^00 ££Q 



ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd„ Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 29 4564. 

•Wholesalers 'Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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Convoy 


FOR SOUND SATISFACTION 


COME TO CONVOY 

SYDNEY’S LEADING HI-FI SPECIALISTS 
449 KENT STREET, Near Town Hall 29-647S 


NEW FROM CONVOY 

From Denmark we are now able to introduce the remarkable 
range of 'pCEClfcSS’ High Fidelity Loudspeakers 

These speakers represent the ultimate in Hi-Fi value. Compare the prices, then hear the performance—your 
ear will be the best judge. 



Recommended units are:— 

Coax 825-20.8” Full range 30-1800 cps. 12 watts rms. 

Coax 100-20.10” Full Range 30-1800 cps. 12 watts rms. 

Coax 120-20-20.12” full range 25-1800 cps. 15 watts rms. 

Woofer P825W 8” 40-4000 12 watts rms. 

Woofer C100W 10” 40-4000 12 watts rms. 

Woofer CM120W 12” 10-4000 15 watts rms. 

5” mid range units and 2” tweeters plus crossover units are available for 
complete 3-way systems utilising these woofers. The result is a truly fan¬ 
tastic system at an unbeatable price. 


Come and hear these speakers in operation at the House of Peerless. These and many others in this extensive 
range are now available from stock. Used by recording companies, government, broadcasting, scientific organi¬ 
sations and theatrical groups, etc. 


For the discriminating audiophile we 
offer:— 

The incomparable Sony 1180 solid 
state amplifier, undoubtedly one of the 
finest amplifiers available in the world 
today. Come and hear this magnificent 
unit in operation. 

The superb Fisher, both XI00A and 
X101C in stock, also Trio, Quad. 
Nikko, Goodmans, Akai, etc., for the 
very best in amplifiers. Full range of 
Dual, Elac and Garrard turntables 
available, with your choice of Wharfe- 
dale. Peerless, Goodmans, Fisher, Akai, 
Trio, Magnavox and Pioneer speakers, 
etc. 


Always a wide range of good used 
equipment in stock. Furniture, cabinets, 
turntable bases, etc., designed and built 
to your exact requirements. Home in¬ 
stallations at your convenience. 



CONVOY SYSTEMS FOR THIS 
MONTH 

Nikko TRM40 solid state amp., Dual 
1009SK with Shure M44G cartridge, 
pair Wharfedale Super 8 rs/dd or 
Peerless 825-20 Coax speakers in Teak 
enclosures. Top quality brands com¬ 
bine to give you excellent sound at 
$327.00 or with Trio W26 Stereo 
Tuner/Amp. at $390.00. 

The new Trio TK 250E solid state 
amp. 20 watts per channel, Dual 
1009SK with Shure M44G pair Peer¬ 
less 100-20 10” Coax speakers in Teak 
enclosures for a really tremendous 
sound at $414.00. 

Fisher X100A amplifier, Dual 1019 
with Shure M55E cartridge, pair Peer¬ 
less 120-20-20 12” Coax speakers in 
beautiful 3 cu. ft. Teak enclosures. A 
system for the discriminating at 
$500.00. 


Add a new dimension to your stereo 
system with one of these first-class tape 
decks. Sony TC250A—4 track mono/ 
stereo recording—solid state circuitry', 
wide frequency response—simple oper¬ 
ation—twin VU meters—complete with 
beautiful wooden cabinet. 

Akai X-100D — 4 tracks mono/ 
stereo—3 speeds—3 heads—uses ex¬ 
clusive cross-field recording system — 
all transistor circuitry—auto shut-off— 
instant stop—tape cleaner—twin VU 
meters — headphone monitor — 30- 
23,000 cps frequency response. 



Sony TC350—4 track stereo/mono— 
full transistorised—independent record¬ 
ing amplifier and playback preamplifiers 
—professional 3 head system and 
sound on sound—auto shut-off—head¬ 
phone monitor — twin VU meters— 
noise control — smooth frequency re¬ 
sponse from 30 to 20,000 cps. 
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METERS FROM ASTRONIC IMPORTS 

Our attention has been drawn to a range of multimeters 
made by Kyoritsu and identified as KEW-10, KEW-22, KEW- 
33 and KEW-66. We have had the opportunity to inspect 
and check three of the full range of four, along with the 
Kyoritsu vacuum tube voltmeter, K-l 


The four multimeters differ from each 
other in the number of AC and DC ranges, 
meter movement sensitivity and some other 
features, which we will touch on as each 
meter is dealt with. Each unit is housed in 
a moulded plastic case, with the main 
body in black, with a clear plastic front 
cover. The dial scale is on the left, with the 
switching panel on the right. A mirror is 
also provided on Che scale, a feature usually 
reserved for meters in the more expensive 
bracket. In all, these units are quite attrac¬ 
tive. 

The model KEW-10 is the lowest-priced 
unit and is fitted with a movement which 
gives a sensitivity of 1000 ohms/volt on 
both AC and DC. Ranges are 10. 250 
500 and 1000 volts AC and DC, ,1mA and 
250mA DC and ohms xl and xlO. As 
no switch is provided on this model, selec¬ 
tion is by plugging the prod lead into the 
appropriate banana socket on the switch 
panel. 

The model KEW-22 is fitted with a meter 
which gives a sensitivity of 2,500 ohms/volt 
on both AC and DC. The ranges provided 
are 6, 12, 60, 300 and 1,200 volts AC and 
DC, 300uA, 3mA and 300mA DC and ohms 
xlO, xlOO and x 1,000. Selection of the 
desired range is by a positive-acting switch. 
The calibrations for Che 6 and 12 volt 
AC ranges are on a separate scale which is 
printed in red. 

The next in line, model KEW-33, is fitted 
with a movement which gives a sensitivity 
of 20,000 ohms/volt on DC and 10,000 
ohms/volt on AC. Ranges are 10, 50, 250 
and 1,000 volts AC and DC, 500uA, 10mA 
and 250mA DC and ohms xlO, xlOO and 
x 1.000; these are again selected with a 
rotary switch. The 10 volt AC range on the 
scale is also printed in red. 

Although we did not have a model 
KEW-66 for inspection, it appears that it 
is rather similar to Che KEW-33 but offers 
more ranges, particularly in the lower 
values. Each of the models has a vinyl 
carrying case as an optional extra. The 
meter movements are automatically protect¬ 
ed with diodes against accidental overload¬ 
ing. 

A careful inspection of each instrument 
shows that they are attractively presented 
and convenient to use. The scale is ac¬ 
curately and clearly marked, which makes 
reading quick and easy. The case apDears 
to be reasonably rugged and could be 
described as adequate for most purposes. 

It should stand up to fair wear and tear 
but, like all mouldings of this type, we 
feel that it would be unwise to drop it; - 
even though the movement may survive, 
perhaps the case would not. 

The makers claim an accuracy on all 
voltage ranges, both AC and DC, of 3 per 
cent of full scale. We took the trouble 
to check each range, up to the limit /rf- 
the available supply of 300 volts on DC 
and 250 volts on AC. The reference which 
we checked against, was a digital volt¬ 
meter, with an accuracy of the order of 
0.1 per cent. 


For most readings, the accuracy of the 
multimeters proved to be well within 1 p.c. 
of full scale, which leaves little to be de¬ 
sired. A few readings went over 1 p.c., 
with an odd one or two around 2 p.c. In 
one case only did the error rise to 21 
p.c., still well within the maker’s specifica¬ 
tion. 

The price of the model KEW-10 is $10.70, 
the model KEW-22 is $13.50 and the model 
KEW-33 is $14.50. Vinyl carrying cases 
to fit these models are priced at $1.40 and 
are an optional extra. In all cases, sales- 
tax of 121 p.c. is applicable. The model 
KEW-66 is priced at $18.50, with an extra 
$1.90 for the carrying case. The same 
sales-tax rate also applies. 

As mentioned earlier, we also checked 
the model K-l 16 vacuum tube voltmeter. 
This unit is housed in a compact metal 
case measuring 71in x 4$in x 3in. The 
knobs and the meter scale cover increase 
the latter dimension. The case is attractive¬ 
ly finished in grey brocade and the meter 


At right , the multimeters 
branded (from the top, 
KEW-10 KEW-22 and 
KEW-33. Below is the 
Kyoritsu vacuum tube volt¬ 
meter type K-l 16. 


scale cover is clear plastic. A stout leather 
carrying handle is also provided. 

The meter scale calibrations are clear and 
easy to read. In common with the multi¬ 
meters, there are separate scales for the 
lower ranges of 1 AC volts. In addition to 
AC and DC scales, there are also AC P-P 
calibrations, as well as two dBm scales. 
The various scales are printed in black, 
red and green, which helps in readout. 

The AC, DC4- and DC— ranges provid¬ 
ed are 1.5, 5, 15, 50, 150, 500 and 1,500. 
These correspond to ohms range xl, xlO, 
xlOO, xlK, xlOK, xlOOK and xlM. In 
addition to the normal test leads, four 
optional extra probes are offered. Types 
K150 and K151 are EHT probes. The 
former is a xlO multiplier, giving a maxi¬ 
mum range of 15,000 volts DC. The latter 
type is a x20 multiplier, which gives a 
maximum range of 30,000 volts DC. Type 
K149, which is an RF probe, will mea¬ 
sure voltages up to 70V P-P and up to a 
frequency of 250MHz. A current probe, 
type K152, measures current within the 
ranges of 150uA, 1.5mA, 15mA, 150mA 
and 1,500mA. 

After switching on, the unit stabilises 
fairly quickly and the zero, once set, varies 
little as ranges are switched. When we 


checked the voltage ranges for accuracy, 
under similar conditions to those used for 
the multimeters, we found that the accuracy 
was much the same. The greatest error 
was 3 p.c. on one of the low AC ranges 
and this still meets the maker’s claim of 
3 p.c. of full scale for DC and 5 p.c. 
of full scale for AC. 

The price of the model K-l 16 VTVM 
is $49, plus 121 p.c. sales-tax. The probes, 
types K149, K150, K151 and K152, are 
priced at $8, $8, $11.50 and $12 respective¬ 
ly, plus 121 p.c. sales-tax. 

These instruments are imported in the 
first instance by Astronic Imports and sup¬ 
plies should be available through the nor¬ 
mal trade houses. (l.L.P.) 


ABRAHAM'S 

ELECTRONICS 

Radio and Electronic 
Trade Repair Specialists 

5 MARKET STREET, 
SYDNEY 

29-2268 29-2275 

Sony Agents Trio Sales & Service 
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The compact 
speaker 
system 
that's takiag 
America 
by storm! 


During the past twelve months Wharfedale speakers have been 
responsible for over 30% of the total speaker exports of the 
United Kingdom* . . . and the Linton has proved extremely 
popular in the United States where the market for compact 
speaker systems is most competitive. 

Wharfedale sound is superior. Wharfedale’s international success 
may be attributed to advanced design, constant research (backed 
by over 30 years’ experience) and modern production technology. 
The Linton is the most compact speaker system made by Rank 
Wharfedale Ltd. — although it measures only 19" x 10" x 10", 
frequency response is 40-20,000 Hz. covering the complete 
musical spectrum. 

This multiple-speaker system incorporates a new type of 8" bass 
reproducer and a 3" tweeter which has been developed from the 
well-known “Super 3”; both units employ substantial magnet 
assemblies which offer higher sensitivity. Transient performance 
of the Linton is quite remarkable — clarity and attack are parti¬ 
cularly obvious. An entirely new surround — Flexiprene — and a 
long-throw voice coil assembly used in the bass unit results in 
most effective reproduction of the lower registers. 

Make your choice from selected mahogany, teak and walnut 
veneers. Finish is quite impeccable; the price on the Linton is 
only $89.50. See and hear this popular Wharfedale enclosure at 
all reputable audio stores. ‘British Board of Trade statistics. 




Australian National Distributors: 

fD‘ 


Head Office: 

28 Elizabeth Street, Melbourne, Vic. Tel. 63 8101 * 
Sydney Office: 

22 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
O'land: Sydney G. Hughes, 154-168 Arthur St., New Farm, Brisbane. Tel. 581422 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 6322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitrner's Music House, Smith Street, Darwin. Tel. 3801 


132 


ELECTRONICS Australia, November, 7967 

























NEW DECCA MAGNETIC CARTRIDGE PERFORMS WELL 


A new Decca magnetic pickup cartridge with an excellent 
performance specification is now available in Australia. 
Samples of the cartridges have been submittecf by the im¬ 
porters, British Merchandising Pty. Ltd., of Sydney. 


The cartridges are the Decca ffss Mk 4 
range, developed from the well-known ffss 
Mk 3, but with superior performance in 
terms of reduced tip mass, lower playing 
weight, increased compliance and more ex¬ 
tended frequency response. Two versions 
are available: Type H4E, a slide-in type for 
use with Decca arms; type C4E, which has 
iin centre mounting holes for use in other 
types of arm. 

While the slide-in type closely resembles 
the earlier Mk 3 type externally, the inter¬ 
nal construction introduces a number of 
innovations, aimed at the performance im¬ 
provements indicated above. The main 
features of the construction are: 

• Elliptical stylus carried on a tiny 
armature, which results in very low tip 
mass; the 15-degree tracking angle is ob¬ 
tained by tieing the armature back with a 
fine thread, as in the earlier type. 

• Selective damping which is more 
effective at the higher frequencies where 
damping is most required. 

The lateral scanning coil of the “sum 
and difference” pickup system is mounted 
very close to the stylus; this is said to avoid 
the high mass of moving magnet designs 
and the transmission losses of cantiliver 
systems. The vertical scanning coils are 
mounted higher up in the shell (see figure 
1 ). 

Of the foregoing, the most interesting 
development appears to be the selective 
damping system. The problems which had 
to be overcome were considerable. While 
the need for damping has long been recog¬ 
nised as a means of counteracting system 
resonances, designers have tended to steer 
away from internal damping, since it tends 
to add stiffness to the system, thereby in¬ 
hibiting free movement of the stylus over 
the whole range, and worsening compliance. 
Another difficulty has been to find a damp¬ 
ing material which would not be affected 
by aging effects and ambient conditions, 
since any change in characteristics of the 
material would alter the performance of the 
cartridge. 

The Decca selective damping system em¬ 
ploys a small piece of butyl rubber clamped 
between the top of the armature mount and 
the mounting post. Between the butyl rub¬ 
ber sliver and armature mount is placed a 
small amount of silicon grease which acts 
as the damping medium. Butyl rubber was 
chosen because it is not affected by tem¬ 
perature and humidity changes, while silicon 
grease is stable throughout a wide tempera¬ 
ture range. 

Decca point out that the system does not 
rely on the butyl rubber as the damping 
medium. At the lower frequencies, where 
damping is not required, the armature, rub¬ 
ber and grease move in unison, but at the 
higher frequencies, Where system resonances 
start to have effeot, the armature moves but 
the rubber does not. The thin film of silicon 
grease sandwiched between the two exerts a 
damping influence on the armature mount 
under these conditions, 

There is a slight drawback in the posi¬ 
tioning of the lateral scanning coil right 
at the base of the shell, since the magnetic 
field in which it operates will interact 
with any magnetic material in the imme¬ 
diate vicinity. For this reason the cartridge 
is not ideal for use with turntables having 
a steel platter, since the playing weight 
would be influenced by magnetic attraction. 
However, most good quality turntables used 
today have non-ferrous platters. 

The performance of the cartridge leaves 
little room for criticism. The figures we 


obtained in frequency response tests resulted 
in a graph which showed only minor devia¬ 
tions over the range 30Hz to 15KHz, and 
was in fact better than the plus or minus 
2dB claimed by the manufacturer. Response 
was ldB up at 30Hz, returning to reference 
at 100Hz, then flat to 1000Hz and drop¬ 
ping to ldB down at 2000Hz and 2dB 
down at 6000Hz, returning to near refe¬ 
rence at 15KH. Compliance 'is exception¬ 
ally good (given in the specification as 
30 x lOucM/dyne) and the cartridge had 
no difficulty in tracking the test recording 
at 8dB above standard recording level, at 
the manufacturer’s recommended playing 
weight of just under 2 grams. Under these 
conditions, there was no evidence of dis¬ 
tortion of the sine wave observed on the 
oscilloscope- 

Using a gliding tone covering 15KHz to 
30Hz, the response was commendably 
smooth over the Whole audible range, with 
no discontinuities at any point. The excel¬ 
lent figures obtained in the tests were con¬ 
firmed in subjective listening tests. The 
quality of the sound obtained from a variety 
of records was exceptionally open and clean 
— a pleasure to listen .to. 

Careful observation of the waveform on 
the oscilloscope during frequency response 
tests did indicate that the cartridge is quite 
sensitive to playing weight settings, and 
even a slight increase above the recommend¬ 
ed playing weight of H to 2 grams causes 
some distortion to appear and careful atten¬ 
tion would need to be paid to this point 
for best results. 




Hi, L, 

L 

1 




We measured channel separation (cross 
talk) at —15dB over most of the audible 
range, with some lessening of this figure 
towards the high frequency end, as is nor¬ 
mal. However, we feel the figures obtained 
were undoubtedly influenced adversely by 
the fairly high level of building rumble in 
our test laboratory, caused by the operation 
of large printing presses in the basement. 
Figures of around —20dB given in over¬ 
seas magazines would appear to be more 
realistic. Surprisingly, no figures for channel 
separation are given in the specification 
supplied with the cartridge. 

Stylus changing can only be carried out 
at the Decca U.K. works, but this need 
occasion no inconvenience to the user, 
since British Merchandising operate an ex¬ 
change repair service, for the modest sum 
of $16. The exchange cartridge is fitted with 
a new stylus and is guaranteed for 12 
months against defects. 

The price of the H4E and C4E cart¬ 
ridges is $55 each retail. For the user who 
requires the ultimate in performance, spe¬ 
cially seleoted units are available with an 
extended frequency response, price $83 each 
retail. Normal trade discounts apply. These 
cartridges are now available through nor¬ 
mal trade and retail channels, or direct 
from the importers, British Merchandising 
Pty. Ltd., 49-51 York Street, Sydney. 
(H.A.T.), S 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a most 
competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (lon-burn excepted). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality regunned tubes are also available. 


Telephone 

56-8498 


All tubes are now guaranteed for 2 years , 


Telephone 

56-8498 


Same day delivery service. 

TEL-LEIGH-TUBES, 51 HUSS STREET, LEICHHARDT. SYDNEY. N.S.W. 

Country and Interstate customers: Please rail old tubes to Petersham Station . 
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MOTOR SPARES LIMITED 



PIONEER STEREO 
PREAMPLIFIER 



PRINCESS 

Stereo Record Player Unit 


4-Speed Record Player unit 240V AC, with automatic stop and 
return. Complete with Ronette Hi-Fidelity turn-over crystal cart¬ 
ridge and two styli—lOin diam. Turntable. Made in England. 


BARGAIN PRICE — $11.90 NETT. 


A compact, solid state Stereo Pre- 
Amplifier, suitable for Magnetic 
Cartridge, Tape Deck or Micro¬ 
phone—Inputs. 

Phono—2MV at 60 K Ohm 
RIAA Curve. 

Tape—1.5 MV at 35K Ohm. 

Output Voltage — 200 MV at 
1KC operates from 9 volt—216 
Battery. 

A few only at a BARGAIN 
PRICE $19.90 



Price $11.50 


TS — 65 PUSH BUTTON 
MULTIMETER 

AC Volts, 0-10, 100 and 1,000 <9 10,000 OPV. 
DC Volts 0-0.25, 5, 50, 500 and 2,500 at 
20,000 OPV. 

DC Current, 0-50 Micro amps. 0-250 MA. 
Resistance 60 K Ohm and 6 Meg Ohm. 
Decibel —20 +22 DB (At AC 10V range). 
Accuracy ±3%. 

Dimensions 3iin x 41in x 13/16in. 

A Modern Push-Button Tester precision made 
and suitable for Radio and Television applica¬ 
tions. 


547 ELIZABETH ST., MELBOURNE 300271 

BRANCHES THROUGHOUT VICTORIA & RIVERINA. 



Performance 

Stabilisation ratio 
Temperature coefficient 
Output resistance 
Output impedance 
Ripple and noise 


>l() t (KX):l 
>0.005% per c>C 
>0.5m-f- 0.05mA per volt 
<0.1 A to 200 kHz <0.5 .0. to 500 kHz 
>250p V or 0. 0005% peak 
to peak whichever is greater 


The latest in modular 
power supplies 


all-silicon 
4 in-a-rack size 


Features 

All units are provided with remote 
voltage sensing circuits and 
full temperature-compensated 
overload protection. 
Pre-set voltage or programmable 
over the range 0-500V. 
62 different units to choose 
from 

Maximum current output from 
3 unit lengths, height and 
width remaining constant. 
“Crowbar” over-voltage protection 
is available to ensure safety 
for your integrated circuits. 


Price range $96 to $232 * Send for full details 

"Duty Free. (Duty Paid $111 — $268) 


A.P.T. Electronic Industries Ltd. 

Distributed by 

EMI (AUSTRALIA) LIMITED 

301 Castlereagh St., Sydney, N.S.W. 2000 
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ROLA MINI-FI LOUDSPEAKER SYSTEM 


The Rola Division of Plessey Components, 
Australia, recently submitted for test a pro¬ 
duction-line sample of their Mini-Fi loud¬ 
speaker system, as distinct from the proto¬ 
type unit reviewed in the September issue. 
The production-line sample retains all the 
desirable features of the developmental unit 
—its good finish and presentation, its 
smoothly tapering bass response which lends 
itself to moderate bass boost from high 
quality amplifiers, its adequate power hand¬ 
ling capacity, and its good efficiency. 

What -is most gratifying, however, is that 
the manufacturer has given close atten¬ 
tion to the asoect which we criticised in 
the September issue, namely a trough in the 
5 to GKHz region detracted noticeably from 
definition on orchestral strings and small 
organ pipes. The response and definition 


RIGHT: The Mini-Fi system is 
housed in this neat cabinet. LEFT: 
The 6in woojer and 5in twin-cone 
tweeter unit used. 


is now very much improved and the sound 
is akin to what impressed us from the 
prototypes demonstrated at the I.R.E.E. 
Convention in May of this year. 

On A-B tests with other loudspeaker 
set-ups, the Mini-Fi appealed as having 
slightly the more weight in the middle 
register, notably around 3KHz. While this 
tends, in the overall result, to take a little 
“zizz" off strings and brass, it does con¬ 
tribute to the impact of voice and many 
solo instruments and is somewhat “safer” 
in the presence of residual distortion in 
the signal source. In short, to those who 
are on the lookout for a compact loud¬ 
speaker system, the production-line Mini- 
Fi systems now available are well worth a 
hearing. (W.N.W.) 




iiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiijiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuitiiiiiiftiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiiiiiiiiiiiiim; 

AEROMETRICS SOLID STATE INSTRUMENTS 

Tecnico Electronics Pty. Ltd. has released information on 
two new items of equipment from Aerometrics, a division of 
Aerojet-General Corporation of the U.S.A. 
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The Aerometrics Series 300 Samp¬ 
ler (top) and PG200 Pulse Genera¬ 
tor (bottom). 

The Series 300 Sampler is an all solid 
state, dual channel pulse sampler that con¬ 
verts any low-speed oscilloscope into a 
high resolution sampling system. Rise times 
is less than 2nS with a sensitivity of 2mV 
to 500mV in eight ranges with horizontal 
sweep speed's from lOnS to 5uS. 

The sampler is used to extend the fre¬ 
quency ranges of low-frequency oscillo¬ 
scopes in testing rise times, peak voltages 
and decay times of transistors and diodes, 
as well as for the automatic testing of 
computer memory cores. Low sweep speeds 
provide an output for driving an X-Y 
plotter, eliminating the need to photograph 
displays. A manual sweep function allows 


a DC output equal to the peak amplitude 
of nanosecond pulses. 

An all solid state pulse generator, the 
PG200, provides remote programming of 
repetition rate, pulse width, amplitude and 
delay. It has a repetition rate variable 
from 10Hz to 20MHz with manual or ex¬ 
ternal DC voltage control. The rise and 
fall times are less than 5nS. The delay 
and pulse width may be controlled from 
30nS to 10m$ in six ranges. Pulse ampli¬ 
tude is continuously variable from 0 to 20 
volts from a 50-ohms source by either 
manual adjustment or from an external 
voltage source. 

Both instruments are 5±in high x Hi in 
wide x 7£in deep and weigh approximately 
10 pounds. For complete specifications con¬ 
tact Tecnico Electronics Pty> Ltd., 53 Car¬ 
rington Road, Marriokville, N.S.W., or 566 
Elizabeth Street, Melbourne, Vic. 

iimmiiiHimiiiimiiiiiiiiimiiiiiiiiiiii 

ANTEX DESOLDERING TOOLS 

ANTEX LTD,, Grosvenor House, Croy¬ 
don, Surrey. England, has released infor¬ 
mation on tneir range of de-soldering tools. 
The Antex -tool first melts the solder with 
a normal heated bit, and then sucks it into 
a reservoir. Compressed air creates the suc¬ 
tion in the bit of the tool by the Venturi 
principle. The result is that the tool con¬ 
tinuously cleans itself by means of the high 
pressure air flow. The stainless steel solder 
catcher is fitted with a cover to prevent 
solder fragments falling onto a circuit 
board. The catcher assembly is hinged to 
provide easy access for solder removal. 

Further details may be obtained from the 
Australian agents, Technical and Scientific 
Equipment Co., G.P.O. Box 1726P, Mel¬ 
bourne, Vic. 


ASTRONIC 

NEWS 

Is published to inform professional read¬ 
ers of the latest overseas developments 
in measuring techniques and equipment. 
Brief information is given. 

This month we have selected items from 
the extensive range of Rohde & Schwarz 
of Munich, West Germany, who have 
been manufacturing precision measuring 
instruments since 1933. Rohde & Sch¬ 
warz have recently announced a number 
of new Frequency Standards. 

CRYSTAL FREQUENCY STANDARD 
TYPE XSD 

Outputs IV into 50 ohms at lOOKHz, 
1MHz and 5MHz with extremely high 
spectral purity. Crystal aging rate of bet¬ 
ter than 1 x 10-10 per day is achieved 
after 20 days of operation. A special 
version with an aging rate better than 
5 x 10-11 per day can be supplied. The 
XSD can be corrected automatically by 
VLF Standard Frequency Broadcasts on 
frequencies between 10 and 100kHz by 
using Frequency Controller XKLE. 

ATOMIC FREQUENCY STANDARD 
TYPE XSR 

A rubidium atomic resonator is used to 
correct a precision crystal oscillator so 
ensuring the error limits to not exceed 
± 5 x 10-11 in one year. Outputs IV 
into 50 ohms at lOOKHz, 1MHz, 5MHz. 

FREQUENCY & TIME STANDARD 
TYPE CAQA 

A universal portable frequency and time 
standard with sinewave outputs at 1kHz, 
100kHz, 1MHz, 5MHz. IV into 50 ohms 
and 50 (or 60Hz), 2V into 300 ohms. 
Aging rate better than 5 x 10-10 per day. 
Pulse outputs of 3V into 150 ohms are 
available in decade steps from 10 kHz 
to 1Hz and polarity reversing seconds or 
minute pulses of 0.9 seconds duration to 
drive up to 10 slave clocks time adjust¬ 
ment with aid of a phase shifter cali¬ 
brated in 10 uS increments, with digital 
read-out. 

All of these equipments are transistor¬ 
ised. They can be operated from A.C. 
mains or batteries with automatic 
changeover. 19” Rack Mounting or port¬ 
able versions are available. 

Complete data is available on all pro¬ 
ducts from our offices in each state. 
ARE YOU ON OUR MAILING LIST? 
Information is sent regularly to our 
customers on many products and tech¬ 
niques. If not, a call to one of the tele¬ 
phone numbers listed below will ensure 
inclusion without cost or obligation. 


MELBOURNE 

SYDNEY 

489-1911 

31-6721 

ADELAIDE 

BRISBANE 

23-4022 

2-0271 

PERTH 

HOBART 

28-3111 

2-2711 


ASTRONIC 

IMPORTS 

DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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Quality Combinations of Equipment For 
You to Choose From 


GET IN EARLY! 

Do Your Christmas 
Hi-Fi Shopping Now! 

A SYSTEM TO SUIT 
ALL BUDGETS 


presents 


the original home of Hi-Fi 

432 Kent Street, Sydney. Telephone 29- 


8580 


Thorens TDI24 Turntable with 
the new TP14 arm and Shure 
Hi track M75-E Cartridge. 
Sony Model 1120 stereo tran¬ 
sistorised amplifier. Choice of 
either Leak Sandwich, Wharfe- 
dale “Dovcdale” or Tannoy 
111LZ-10 dual concentric 

35 £ $1,047.50 

Or with Sony Model 1080 
^irnglific^ 


For Those Who Want a Radio 
Included: 

Sansui 220 Tuner/Amplifier. 
New Dual 1015 Player with 
Shure M44-7 Cartridge. 2 
Wharfedale Golden 10/RS/ 
DD Speakers in Teak En- 

$402.50 

Or with the Super 10/RS/DD 

$422.50 


Choice of cither Thorens new 
TD150A or Dual 1019 players 
with Shure M75-E Hi-track 
cartridge. Sony 1080 stereo 
transistorised amplifier. Choice 
of either Leak Mini Sandwich 
Speaker Systems or Fisher 
XP55 Speakers. 


New Trio Model TK150T 
Stereo Amplifier Transistorised 
—New Dual 1015 Player with 
Shure M44-7 Cartridge — 2 
Wharfedale Super 10/RS/DD 
Speakers in Teak Enclosures. 


$255.50 


Trio TK400E Transistorised 
Stereo Amplifier. Dual 1019 
Player with Shure M75-G Hi- 
track Cartridge. 2 Leak Sand¬ 
wich Mk. II Speaker Systems. 


$597.50 


Trio TK250E new model 
Transistorised Stereo Ampli¬ 
fier. Dual 1009SK Player with 
Shure M55-E Cartridge. 2 
Wharfedale Super 10/RS/DD 
Speakers in Teak Enclosures. 


$418.50 


New Trio TK150T Stereo 

Amplifier — Dual 1015 Player 
with Shure M44-7 Cartridge— 
2 Wharfedale Super 8/RS/ 
DD Speakers in Teak En- 

$305.00 

Or ydth the new Magnavox 
8WR Mk. II Loudspeakers 

$277.00 


Pioneer Model SA400 Stereo 
Amplifier — Dual 101 OS 
Player with either Shure 
M44-7 or ADC.770 Stereo 
Cartridge — 2 Wharfedale 
Super 8/RS/DD Speakers in 

Teak Enclosures ^g^OO 

Or with Magnavox 8WR 
Mk. II Speakers, $254.00 


LAY-BY OR HIRE PURCHASE FACILITIES ARE AVAILABLE 

B3SI 


M75E 

HI-TRACK 


ELLIPTICAL STYLUS CARTRIDGE 
for i to 11 gram tracking 
TRACK.ABILITY AT 1 GRAM IN 
SHURE-SME TONE-ARM 
400HZ-18 Cm/sec, 1000HZ-25 Cm/sec, 
10.000HZ-74 Cm sec. FREQUENCY 
RESPONSE 20 to 20,000HZ. 

The Shure M75E Hi-track is a new 
Hick Trackability Cartridge made 
especially for those who arc rich only 


in musical appreciation. This moder¬ 
ately priced cartridge will upgrade your 
entire stereo system. 

You’ll get live, natural sound from 
even difficult to track records, at i 
to 1J grams tracking force. The 
M75E Hi-Track also features a Bi- 
Radjal Elliptical Stylus and a built-in 
stylus guard. LIST PRICE: $69.00 

For those who prefer Conical type 
stylus we have available the Hi-track 
model M75-G and M75-6 with playing 
weights of i to 1J and 1A to 3 grams 
respectively. 

LIST PRICE M75-G and M75-6: 
$38.00 

SEND FOR NEW BROCHURE NOW 


TRADE RELEASES 
IN BRIEF 

EAI-ELECTRONIC ASSOCIATES PTY. 
LTD. has introduced its series 10 range of 
•process control analog compuiting equip¬ 
ment and claims to 'be able ito offer “Control 
Index” computing for industrial plants at a 
lower cost than previously possible. For 
industrial plants having many inter-related 
parameters affecting plant flow or product 
quality, the computer continuously calcu¬ 
lates the value of an operating “index” 
which it displays for an operator. The index 
is determined from plant tests or computer 
simulation so that for all optimum or near¬ 
optimum operating conditions the index has 
a fixed value. Any variation from this value 
guides the operator in adjusting plant con¬ 
trol (to return to the correct value. 

For further information contact Mr R. 
Cripps, Victorian Managpr, EAI-Electronic 
Associates Pty. Ltd., 34 Queens Road, Mel¬ 
bourne, Vic. 


The Vertex FM two-way radio¬ 
telephone is manufactured by Vin- 
ten Communication Products Pty. 
Ltd,, 91 Murphy Street, Richmond, 
E.l, Vic. The company claims it 
is the first fully transistorised mobile 
FM two-way radio developed in 
Australia and the first approved by 
the P.M.G. authorities. Two models 
are available; the MTR29 covers 
the frequency range 70 to 94MHz 
and the MTR30 148 to 174MHz. 
Both models are available in 10 
or 25-watt output versions for 
6V, 12V or 24V operation. 


RACAL ELECTRONICS PTY. LTD. 

has -announced a new VLF receiver, the 
Tracor 599J Tracking Receiver, which 
makes full use of the new LF stations on 
the air and which is claimed to be suffi¬ 
ciently versatile to avoid obsolescence. The 
receiver is continuously tunable in 50Hz 
increments from 3.00KHz to 99.95KHz. The 
coverage deliberately eliminates lOOKHz. 
Loran C transmissions on this frequency 
are phase coded so that normal phase 
tracking techniques do not apply. Special 
decoding is required to phase track these 
transmissions. 

The modular construction used allows 
the introduction of several advanced fea¬ 
tures with minimum effort. Single sideband 
techniques have 'been used in the RF sec¬ 
tion to eliminate the need for RF filters. 
This technique rejects images by at least 
60dB below 30KHz and 50dB above with 
no RF filtering of any kind. A new AGC 
technique is employed which is said to give 
remarkably good linearity and stability. 
Signal to noise ratio of the audio output is 
also improved. The 599J will sell in Aus¬ 
tralia for $3,795 plus sales tax. Full details 
may be obtained from the company at 
75-77 Chandos Street, Crow’s Nest, N.S.W. 

ROLA DIVISION of Plessey Compo¬ 
nents has received orders from the Austra¬ 
lian Broadcasting Commission for 96 tran¬ 
sistorised console recorders and playback 
units. They will be installed at ABC 
studios throughout Australia. The orders 
are for 63 play-only consoles, 12 rack¬ 
mounted models and 21 record/replay con¬ 
soles. The units, designed to meet the latest 
ABC standards, are known as the 700 
series and are all-silicon solid-state units. 
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PLESSEY COMPONENTS has developed 
a new range of sub-micro connectors which 
are extremely small and light and which 
are claimed to have high performance and 
reliability. Known as the Mark 14 range, 
the connectors were shown for the first 
time at the 1967 RECMF Exhibition at 
Olympia, London, England. Two shell styles 
—a square-flanged fixed plug and a free 
coupling socket—form the basis of the new 
range, which has been designed to meet 
the needs of advanced instrumentation, 
micro-electronic circuits and similar appli¬ 
cations. 

The shells and insulators are moulded in 
a nylon of a high electrical grade. Five 
shell sizes are available, having from three 
to 37 removable contacts on 0.075in centres. 
The contacts are designed for crimp termi¬ 
nation. A two-piece cable clamp accessory 
can be used' in conjunction with both plug 
and socket. Further information about the 
Mark 14 range may be obtained from the 
Professional Components Department of 
Plessey Components, P.O. Box 2, Villawood. 
N.S.W., 2163. 

MAGNA ALLOYS AND RESEARCH 
PTY. LTD. has developed >a new liquid 
bonding metal, known as Magna 80, which 
is claimed to completely solve the problem 
of attaching name plates to machinery 
and equipment. Magna 80 is brushed 1 on 
the back of the name plate, the plate is 
pressed against the machine and heated to 
only 360 degrees F with -a soldering iron. 
The resulting strength is said to be so pro¬ 
nounced that the name plate cannot be 
removed except by reheating. The cost of 
attachment per unit is in the few cents 
category. Inquiries to the company at 21 
May Street, St. Peters, N.S.W. 

POLARAD ELECTRONIC INSTRU¬ 
MENTS, Long Island City, N.Y., U.S.A., 
has released information on two additions 
to the range of Polarad microwave pro¬ 
ducts. The Model T-RW tuning unit covers 
the 2 to 75GHz frequency range and plugs 
into the Model TR general purpose antenna- 
pattern receiver. The first mixer is mounted 
externally to permit direct connection at 
the receiving antenna up to 100 feet from 
the receiver. Operating modes include AM, 
FM, CW, pulse and MCW. There are three 
impulse bandwidths, 1MHz, 5MHz 
and wideband. 

The Model T-RW tuning unit is available 
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UNION CARBIDE TO MAKE CAPACITORS IN AUSTRALIA 

Union Carbide Australia has become Australia’s first manufacturer of 
solid tantalum capacitors, and has established a modern plant at Rosebery, 
N.S.W., for this purpose. The parent company in U.S.A. has been a prominent 
supplier of these components for some years, but the Australian company has 
till now relied on imported supplies to meet the requirements of the Weapons 
Research Establishment, Salisbury, S.A., and the electronic equipment manufac¬ 
turers. The “Kemet” J series of solid tantalum capacitors, which will be manufac¬ 
tured .initially at the new plant, gives high reliability performance and meets the 
specification MIL-C-26655-B. 

A company spokesman said that the production in Australia was a logical 
development of the work of the Union Carbide Corporation in this field. In the 
U.S.A. the corporation has mined and processed its own tantalum metal and pro¬ 
duced a wide range of solid tantalum capacitors for many years. The capacitor 
plant of the company at Greenville, South Carolina, is producing several million 
tantalum capacitors each month. Union Carbide tantlum capacitors are used in 
all United States communication satellites. 

The capacitor operation is controlled by a newly established Electronics 
Department, which will also market a wide range of products from the Electronics 
Division of Union Carbide Corporation of the U.S.A. Mr Maurice Coates, pre¬ 
viously head of Quality Control of the Consumer Products Division, has been 
appointed Production Manager of the Electronics Department. Mr Robert Cooper 
has been transferred from Greenville to provide technical assistance during the 
early months of operation. Mr Peter Adams, M.'I.R.E.E. Aust., will be responsible 
for the marketing of the capacitors produced at the plant. 
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separately for use with any TR receiver 
or already installed in a TR. Prices are 
$3,140 for the tuning unit and $4,000 for 
the basic TR receiver, duty and sales-tax 
excluded. 

The Model 1105 L-band microwave sig¬ 
nal generator covers the 0.95 to 2.4GHz 
frequency range and extends the Polarad 
line of generators to cover from 0.95 to 
21 GHz. Like the other generators in the 
line, it can be used alone or racked or 
stacked with other modules to meet specific 
testing needs. A frequency stabiliser can 
be added for phase locking the generator 
over its active range to crystal stability. 
Full FM, squarewave and pulse modulation 
are obtainable by the addition of a modu¬ 
lator. 

The instrument provides single-band con¬ 
tinuous tuning with digital frequency indi¬ 
cation accurate to 0.5 per cent. Frequency 
stability is 0.0008 per cent per line voltage 
change and 0.005 per cent per degree C 
change in ambient temperature. The output 
is calibrated from 0 to -127dBm, accurate 
to 2dB. The instrument costs $2,100, duty 
and sales-tax excluded. For further infor¬ 
mation on these and other Polarad pro¬ 
ducts, write to Astronic Imports, 622-626 
Nicholson Street, North Fitzroy, N.7, Vic¬ 
toria, or at sales offices in all State capitals. 

NIPPON ELECTRIC VARIAN LTD. 
<NEVA) is a new company formed in Tokyo 
as a joint venture by Varian Associates 
and Nippon Electric Co. to engage in the 
development and manufacture of scientific 


instruments and vacuum products. Both 
firms are contributing capital, know-how 
and management skills to the company, 
which will be owned 51 per cent by N.E.C. 
and 49 per cent by Varian. Approval of the 
application for the venture was granted 
recently by the Japanese Government. 

EIMAC DIVISION of Varian, 301 In¬ 
dustrial Way, San Carlos, California, U.S.A. 
has introduced a new miniature travelling 
wave tube producing one watt minimum 
output power at l-2GHz. The EM-1600 
measures 8in long and weighs lib. It com¬ 
pletes Eimac’s line of miniature lightweight 
TWTs which now cover the l-12.4GHz 
range. The gridded EM-1600 features 30dB 
minimum gain, is PPM-focused, and is of 
rugged ceramic/metal construction. For fur¬ 
ther information contact Varian Pty. Ltd., 
38 Oxley Street, Crow’s Nest, N.S.W., 2065. 

DYNAMCO ELECTRONICS PTY. 
LTD. announces a significant expansion in 
progress as a result of a deoision to develop 
the Dynamco Group’s business in Asia and 
the Pacific. The company enlargement in¬ 
cludes the addition of design, engineering 
and assembly personnel to enable immedi¬ 
ate commencement of systems design and 
construction at the Sydney premises. 

Rapid growth and acquisition of addi¬ 
tional knowledge is being expedited by the 
transfer of 10 key people from the U.K. 
parent company. These include the techni¬ 
cal director, M. F. Marks, formerly com¬ 
puter product manager for Elliot Automa- 


r c o 



This chart illustrates the range of 
plastic components for electronics 
manufactured by Jermyn Industries, 
Sevenoaks, Kent, England. It is 
available from the Australian dis¬ 
tributors, Australian General Elec¬ 
tric Pty. Ltd., 103 York Street, 
Sydney. The range illustrated in¬ 
cludes transistor mounting pads, in¬ 
tegrated circuit mounting pads, 
plastic clips and panel washers. 
Jermyn are also manufacturers of 
heat sinks and related products. 


Optical 
Direct 
Manufacturers 


EXPLORATION UNLIMITED 

AMATEUR 
ASTRONOMERS 
SUPPLY CO. 

11a Clarke Street, 

Crows Nest, 

Sydney 
43.4360 


Call in or 
send tor our 
FREE cataloque. 

• Telescopes 
astronomical 
terrestial 

• Binoculars 

• Microscopes 

• Optical accessories 

• Build-lt-yourself kits 

• Books, charts, atlases 




Specialists 

mporters 



SAVE UP TO 30% 
THIS XMAS 
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See the range of Adcola "M" series solder 
tools illustrated in ELECTRONICS Australia 
October edition or write for brochure to 
Adcola Products, Pty. Limited. 

ADCOLA PRODUCTS PTY. LIMITED. 

12 Churchill St. Mont Albert. Vic. 88-4351 


T. H. Martin Pty. Ltd., 56-74 
Edward St.. Brisbane 2-0555. 

Everett Agency Pty. Ltd., 17 
Northwood Street, West Leeder- 
ville, 6007. W.A. Phone 84137. 

F. R Mayfield Ptv. Ltd.. 11 Hali¬ 
fax St., Adelaide, S.A., 8-4131. 

H. Rowe and Co. Pty. Ltd.. 512 
Punchbowl Rd.. Lakemba. N.S.W., 
750-0333. 
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tion, A. R. Farrar, until recently Dynamco 
systems marketing manager, three graduate 
electronics engineers and a design drafts¬ 
man, Control of the organisation is vested 
in D. E. J. Rawlings, a Group Director re¬ 
cently transferred as Managing Director 
and one of the three founder Directors of 
the original company, Digital Measure¬ 
ments Ltd. 

ASTOR ELECTRONICS PTY. LTD., a 

subsidiary of Electronic Industries Ltd., has 
imported Australia’s first mastering and 
high-speed equipment for the production of 
high fidelity pre-recorded tape. Made by 
Ampex Corporation of U.S.A. it is installed 
at Astor’s Huntingdale factory, where it is 
being used to produce a ran§e of tapes of 
150 titles. As a result of importing this 
equipment, Astor has been able to effect a 
substantial price break-throu#i. Whereas 
imported tapes of comparable type cost as 
much as $8, Astor is marketing the local 
product at $5.95 for 4-track stereo and $4.50 
for 2-track mono tapes. Inquiries to Astor 
House, 161-173 Sturt Street, South Mel¬ 
bourne, Vic., 3205. 

VARIAN ASSOCIATES has introduced 
the new VI-260 UHV system for vacuum 
deposition tasks materials testing, space- 
simulation work, and many research studies. 
The system includes a 500 litres per sec. 
pump and isolation valve for rapid cycling 
down to 5 x 10~° Torr. An 8,000 litres 
per sec. titanium sublimation pump hastens 
evacuation of all active gasses. If can 
assist in roughing to 1 millitorr, and greatly 
increases pumping speeds below 1 x 10~ n 
Torr. For further information contact 
Varian Pty. Ltd., 28 Oxley Street, Crow’s 
Nest, N.S.W., 2065. 

RUTHERFORD ELECTRONICS PTY. 
LTD. has completed an agreement for ex¬ 
clusive representation in Australia of the 
Italian company, Elettronica Trentina 
S.P.A. of Milan. Elettronica Trentina has 
specialised in the manufacture of electro- 


BARGAINS! 


BELOW WHOLESALE PRICES . . . 

TV. ACCESSORIES -AMPLIFIERS-SUPPRESSORS-ATTENUATORS ETC. 


MOUNTS 



9025 HEAVY DUTY PEAK MOUNT 

For li n to 2" dia. masting c/w 
plated set screws A hex. nuts: 
. $ 1.00 

9026 LIGHT DUTY PEAK MOUNT 

For masting up to l£ " dia. c/w 
plated set screws A hex. nuts: 

. $0.90 

9060 "Z" TYPE CHIMNEY MOUNT 
For masting up to li" dia. c/w 
U-Bolts A Gal v. Steel Strapping 
Assembly, 2 per set .,..$2.00 
9066 U-B0LT "Y" CHIMNEY MOUNT 
For masting up to 1£ " dia. c/w 
U-Bolts, Set Screws, Strapping 
Assy. A Nests, 2 per set..$2.40 


HCS20 HIGH BAND ADJACENT CHANNEL SUPPRESSOR 

Consists of 2 independently ad¬ 
justable high 0 traps. 

Freq. range 100-225 Mhz/sec. 

Attenuation 1-20 db per trap. 

Impedance 300 Ohm in A out. 

For effective suppression of either one or both 
interfering adjacent channels, or can be used 
as local channel attenuator. 

HCS20B HIGH BAND ADJACENT CHANNEL SUPPRESSOR 
as for HCS20 but Impedance 300 Ohm in/75 Ohm out. 

EACH $1.00. Order by Code No. 




9047 LIGHTNING ARRESTORS 

To suit 300 Ohm ribbon - just $0.66. 


CHOKES 

8101 2 Ohm Low 
Tension Filter 
Choke - $0.60 

8390 1.5 mh 
R. F. Choke 
$ 0.12 


ATTENUATORS 

6103/3/4 Attenuator, Chs. 3 A 4 - $1.25 

6000 Attenuator, fixed 24 db .... $1.30 

6001 Attenuator, fixed 20 db .... $1.30 

6002 Attenuator, fixed 16 db .... $1.30 

6003 Attenuator, fixed 12 db .... $1.30 


ALL PRICES INCLUDE SALES TAX. ENCLOSE 
CHEQUE , MONEY ORDER OR POSTAL ORDER. 
PLEASE ADD FREIGHT OR POSTAGE 

WEIGHT WHEN PACKED 

9025/6 3 lbs, 9060 4 lbs, 9066 5 lbs, 
Suppressors ii lbs, AFB20 Amplifier 61bs.3ozs. 
8101, 8390, 9047 A all Attenuators are FREE 
of freight and postage. 


TV FRINGE PRE-AMPLI FIERS 

Vastly improved reception for sets in low sig¬ 
nal or fringe areas. Ferris AF820 TV signal 
amplifier has its own inbuilt power supply. 

Simply stand it on the TV set 
(any make or age) and operate 
by a channel selection knob. 

Particularly effective on old¬ 
er sets. Beautifully designed 
and constructed. 



Aligned for 4 channels. Be sure to 
specify the channel numbers required. 
Additional channels S1.75 each. 


$18.75. 


HURRY WHILE THEY LAST 

MAIL ORDERS TO: 

FERRIS BROS. PTY. LTD. 

752 PITT WATER RD., BROOKVALE. 93-0221 
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cardiographs on an industrial scale since 
1950, and markets the “Cardioline” models 
and accessories throughout the world. De¬ 
tails may be obtained from Rutherford 
Electronics Pty. Ltd., P.O. Box 30, North 
Balwyn, Vic., 3104. 

RACAL ELECTRONICS PTY. LTD. 

announces another new solid-state instru¬ 
ment in ks 800 series. The type 806R Digital 
Frequency Meter is designed specifically 
for the H'F communications band with a 
frequency range of 10Hz to 32MHz. The 
six-digit latched display is claimed, to almost 
simultaneously follow any significant fre¬ 
quency change. The internal reference fre¬ 
quency as generated by a crystal-controlled 
oscillator which ages less than 2 parts in 
100 million per <ray and also warms up 
from cold in minutes to reach 1 part 
in ten million in less than three minutes. 
Further information may be obtained from 
the company at 75-77 Chandos Street, 
Crow’s Nest, N.S.W. 2065. 

FERRIS BROS. PTY. LTD. radio trades 
apprentices, Kjell Jawerth of Narrabeen and 
John O’Toole of Collaroy Plateau, gained 
first and runner-up positions in their trade 
for 1967. Both attended North Sydney Tech¬ 
nical College School of Electronics and 
Communication. Kjell was placed third in 
N.S.W. from all trades in the “Apprentice 
of the Year” selection, -and received a 
bronze medal and a cheque from the Hon. 
B. A. Willis, M.L.A. His achievement is 
noteworthy in that /when he joined Ferris 
Bros. 5 years ago as a newly arrived mig¬ 
rant from Sweden he could barely converse 
in English. 

At the open-day held by Ferris Bros, at 
the conclusion of the 1967 Apprenticeship 
Week, Kjell and John -were both presented 
with a multimeter. Both are now employed 
in the laboratory doing original work on 
key projects. 



The two successful Ferris Bros, 
apprentices, Kjell Jawerth (left) and 
John O'Toole (right). 


BAUSCH AND LOMB INC., Rochester, 
New York, U.S.A., in co-operation with 
their Australian representatives and dis¬ 
tributors, will conduct an exhibition of 
scientific instruments from November 13th 
to 17th inclusive at 'the rooms of the Royal 
Society of Victoria, 9 Victoria Street, Mel¬ 
bourne. The display should be of interest 
to workers in all scientific fields, and will 
be open from 9 a.m. to 5.30 p.m. each d-ay 
with several evening sessions to be announ¬ 
ced later. 

Following the Melbourne exhibition, the 
major part of the equipment /will be shown 
in Sydney from November 27th to 30th 
inclusive, and in Adelaide from December 
11th to 14th inclusive. Further details, in¬ 
cluding the Sydney and Adelaide venues, 
may be obtained from the Australian repre¬ 
sentatives, Astronic Imports, 622-626 Nichol¬ 
son Street, North Fitzroy, N.7, Victoria 
•or from the distributors D.H.A. (Anax) 
Division; Townson and Mercer Vic. Pty. 
Ltd.; and Watson Victor Ltd. 

RACAL ELECTRONICS PTY. LTD. 

advises <the -appointment of Mr Brian Cooke 
as production manager. Mr Cooke was 
formerly factory supervisor at Remington 
Rand. 

VARIAN ASSOCIATES, Palo Alto, Cali¬ 
fornia, U.SA.., had five winners among 
the 100 new technical products selected 
in the 1967 “1-R 100’’ competition held 
recently in the U.S.A., and took second 
place overall. The awards are selected on 
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Function 
Freq A Convert B 



0-3-2-5 6c/sCONVERTER 

MARCONI INSTRUMENTS 
LTD., of U.K., has introduced two 
new plug-in heterodyne converters 
units for the TF 2401A Counter, 
one of which increases the range 
to 2.5GHz, This is the high fre¬ 
quency unit TM 8094/1 which has 
a heterodyne range of 0.3 to 2.5- 
GHz. It is normally intended to be 
used with a 50MHz unit, so the 
heterodyne range is in 50MHz 
steps. However, it can be used with 
a 110MHz range unit also. The 
second unit is the TM 8334 which 
covers the frequency range 50- 
610MHz in 10MHz steps in its hete¬ 
rodyne mode. This unit permits 
direct measurement of frequency 
up to 50 or 110MHz with the ap¬ 
propriate range unit. Further infor¬ 
mation can be obtained from 
Amalgamated Wireless (A'sia) Ltd., 
Engineering Products Division, 
P.O. Box 98, Ryde, N.S.W. 2112. 

the basis of their technical importance, 
uniqueness, and usefulness by -a board of 
30 leading scientists, engineers and research 
administrators. 

The winning Varian products were: the 
Statos TM recorder; the HR-220 nuclear 
magnetic resonance spectrometer; the CARY 
81 Raman spectrophotometer; (the Helmer 
TM gauge; the mass spectrometer/gas 
chromatograph interface. Details of these 
and other Varian products may be obtained 
from Varian Pty. Ltd., 38 Oxley Street, 
Crow’s Nest, N.S.W. 

ANDREW ANTENNAS PTY. LTD. has 
developed a remotely controlled telescoping 
antenna system which it is claimed will 
restore radio communication in less than 
one minute. The system as designed for 
an underground vault and includes a 
pneumatically operated telescoping 3-20MHz 
whip antenna, compressor/dehydrator unit, 
antenna tuning unit and Heliax flexible 
coaxial cable. For further details write for 
Bulletin 8568 to Andrews Antennas Pty. 
Ltd., 437 St. Kilda Road, Melbourne, Vic. 

R. H. CUNNINGHAM PTY. LTD. ad¬ 
vises the appointment of K. Farmer Sales 
Pty. Ltd. of 286 Gilles Street, Adelaide as 
agent in South Australia from October 1, 
1967. The company is confident that this 
appointment will be beneficial to all custom¬ 
ers in this State. 

ROYSTON ELECTRONICS PTY. LTD., 

of- 12 Churchill Street, Mount Albert, Vic¬ 
toria, has been appointed distributor for 
the London Chemical Co. of Illinois, U.S.A. 
The company has specialised in chemicals 
for electronics for many years. The range 
includes chemicals for resist removal, cir¬ 
cuit cleaning and sealing, solder resists, 
foam fluxes, flux removers, and circuit pro¬ 
tective coatings. Lonco printed circuit 
chemicals are designed to produce printed 
circuits with optimum solderability. Non- 


FROM CONNOISSEUR ... THE NEW MODEL 
SAU-2 TONE ARM! 

With a revolutionary type of gimbal mounting 
with axis at 45°, the SAU-2 tone arm is 
both unusual and remarkably effective. Bias 
adjustment is automatic — playing weight is 
controlled by a rear counterweight with a 
resilient backing to dampen the action. A 
lifting/lowering device is standard equip¬ 
ment — and the head-shell accepts all stan¬ 
dard 1/2 In. mbuntlng cartridges. A small set 
of scales are provided to set stylus pressure 
— they are accurate to 0.1 gram. Height of 
the arm is adjustable from % in. to IV 2 in. 
This new Connoisseur arm will track down 
to Vi gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic turn¬ 
table in "Hi-Fi News", May. 1967, p. 133-5. 
Write for copies. Encel price 
(including Sales Tax) is ^24 50 


LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 
available for ail Micro arms. 

Easily fitted, pneumatically damp¬ 
ened action . 


$8.50 



CONNOISSEUR CRAFTSMAN III TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable and a hystere¬ 
sis synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
"Gramophone" and "Hi-Fi News" or write 
for your own personal 
copy. Encel price (Inc. Sales JJQ 


CONNOISSEUR CRAFTSMAN II TURNTABLE 

Very popular overseas, the Craftsman II 
features two fixed speeds and a full 12 In. 
lathe-turned non-ferrous turntable. This pre¬ 
cision instrument employs an hysteresis syn¬ 
chronous motor which is dynamically balanced 

— wow Is 0.15%, flutter 0.1% and rumble 

— 50 dB at RIAA characteristics when 

referred to 7 cm/sec. at 1 
kHz. Encel price (Inc. Sales 
Tax) ...... ..... .. . 


$49.00 


CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 

motors, the Classic features a lathe turned 
aluminium turntable. Speeds are 45 and 33 1 /} 
r.p.m. Spindles are high quality carbon steel, 
mirror finished — and soft rubber wheels 
disengage when not in use. 

Ask for copies of reviews. CA 

Encel price (inc. Sales Tax) 


STRAUSS SOUND SYSTEMS FOR GUITARS 
AND PUBLIC ADDRESS 

These are the sound systems used by "The 
Animals". "The Rolling Stones". "The Twi¬ 
lights", "The Loved Ones", "Tijuana Brass" 
and many other leadinq pop groups. The 
standard range include bass and lead units 
with power ratings up to 200 watts R.M.S. 
Strauss is quality all the way . . . Celestion 
speakers are used throughout. Ask for a list 
of Strauss models and prices. Head for the 
too with Strauss! 

IM.M-ll 


nc 

ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, ?SM Buildi»n 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

‘Wholesalers ‘Trade ins accepted 

Australia’s Greatest Hi-Fi Centre 


user RON ICS Auttralla, Hoy mb;, 1967 
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PLESSEY 

encapsulated 
components 

use 

encapsulated 

protection 

against 

moisture 
vibration 
thermal shock 
corrosive atmospheres 



From the initial design stage to the end component. Rola 
designers and engineers have the experience to produce a 
variety of wound coils or sophisticated components — 
VACUUM ENCAPSULATED for long life under the most 
severe operating conditions. Currently the Rola Division is 
producing a wide range of encapsulated components de¬ 
signed for Government, Services and industrial applications. 
Exacting specifications demand precise quality control 
throughout all stages of manufacture. 

Consider the benefits of encapsulated components — COM¬ 
PLETE PROTECTION AGAINST MOISTURE, VIBRATION, 
THERMAL SHOCK and CORROSIVE ATMOSPHERES. If any 
of these features will assist your product performance con¬ 
tact Plessey Components, Rola Division. Bring your own 
drawings and discuss them with our engineers; or altern¬ 
atively, if you have a specific component problem we may 
be able to offer you a practical solution with a specially- 
designed encapsulated component. 

Plessey Components Group 

Rola Division The Boulevard 
Richmond Victoria3121 Telephone42 3921 

NSW PlesseyComponents Rola Division PO Box2 Villawood 2163Telephone 72 0133 
12 


flammable low toxicity solvents equally 
effective in ultrasonic or vapour cleaning 
equipment are also available. 

AMPEX CORPORATION, Redwood 
City, U.S.A., has placed a line of com¬ 
mercial theatre sound components on the 
market. Intended for high-power sound re¬ 
production for medium and large size audi¬ 
toriums, the Ampex line features an 80W 
solid-state power amplifier and a series of 
solid-state plug-in preamplifiers and power 
supplies. 

The model AH-80 power amplifiers have 
a frequency response of plus or minus 
ldB from 30Hz to 20KHz at full output. 
They are protected against failure due to 
overloading or unexpected power surges 
which could cause a sound blackout. The 
model APM-1 preamplifiers will accept in¬ 
puts from microphones and pickups, and 
the model APF preamplifiers will accept in¬ 
puts from magnetic head devices such as 
tape recorders and motion picture sound 
tracks. Further details may be obtained 
from Ampex Australia Pty. Ltd., 8th Floor, 
N.R.M.A. House, 26 Ridge Street, North 
Sydney, N.S.W. 2060. 

DYNAMCO ELECTRONICS PTY. LTD. 

has available a completely new style and 
range of oscilloscopes known >as the 71 
series. These are portable, fully transistor¬ 
ised oscilloscopes designed to withstand 
adverse environmental conditions and can 
be used in the laboratory or the field. 
Employing a plug-on concept, the vertical 
and horizontal deflection modules are self- 
contained and attached to the sides of a 
central display unit. 

The available modules include a DC to 
30MHz dual channel amplifier with signal 
delay, maximum sensitivity lmV per cM; 
and a delayed sweep timebase with sweep 
rates of IOuS/cM to 50mS/cM (0.5 
second sweep), delay range lOuS to 0.5S 
continuously variable. The display unit has 
a bandwidth of DC to 60MHz and uses 
a new short 5in cathode ray tube operating 
at 10KV. Inquiries to the company ait 90 
Alexander Street, Crow’s Nest, N.S.W. 

AUDIO ENGINEERS PTY. LTD., of 

342 Kent Street, Sydney, has asked us 
to point out that the price of $1.89 for 
the Thorens Model TD124/11 turntable, 
shown in its advertisement in the Septem¬ 
ber issue of this magazine, should have been 
$189. They regret the error and apologise 
for any inconvenience caused to readers. 

KIT-SETS AUST. has recently been 
appointed agent for “Mini-R” brand resis¬ 
tors. These resistors are of a I watt rating 
and tolerance 5pc. The range of values is 
from 10 ohms to 1M at a price of 4c each 
or $3 per 100. As an introductory offer, the 
company is offering 3 resistors of each 
value between 10 ohms and 1M (57 dif¬ 
ferent values, 171 resistors) for $4.99 includ¬ 
ing postage. Details from Kit-Sets Aust. at 
Box 176, P.O., Dee Why, N.S.W. 

PLESSEY PACIFIC PTY. LTD. has 

announced the appointment of Mr Robert 
d’Avigdor as group controller -and company 
secretary. He succeeds Mr George Batter- 
shall who rejoins the head office of The 
Plessey Company Ltd. at Ilford, Essex, 
U.K. Mr d’Avigdor is a Fellow of the 
Institute of Cost and Works Accountants, 
U..K From 1948 to 1956 he held senior 
accountancy positions with The Plessey 
Company Ltd. Later he was an accountant 
with the Kuwait Oil Co. in Kuwait and 
more recently was Managing Director and 
company secretary of Wilkins, Campbell 
and Co. Ltd. 

NATIONAL RESEARCH CORPORA¬ 
TION, a subsidiary of the Norton Com¬ 
pany, has developed what is believed to be 
the world’s fastest cycling diffusion pump. 
The new unit, the H4X vacuum diffusion 
pump, is claimed to have cycling speeds 
some 10 times faster than other similar- 
sized equipment. It is expected to lead to 
high production rates in the manufacture 
of electronic components such as television 
tubes and integrated circuits. Inquiries to 
Norton Australia Pty. Ltd., Nyrang Street, 
Lidcombe, N.S.W. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


G-E SCR Manual 

G-E SILICON CONTROLLED RECTI- 
FIER MANUAL, 4th Edition. Pub¬ 
lished by the Semiconductor Products 
Dept., General Electric Company, Syra¬ 
cuse, New York. Soft covers, 5Iin x 
8£in, 513pp., many circuits and dia¬ 
grams. Price in Australia $3.80. 

The fourth edition of the most well- 
known and 'highly regarded SCR treatise 
ever published, from the firm who deve¬ 
loped the device 10 years ago in 1957. And, 
as usual, G-E have made it even larger 
and more comprehensive than before: 
There is a chapter on the Triac, new 
chapters dealing with regulating circuits and 
motor controls, and much additional mate¬ 
rial on triggering circuits. Not only this, 
but much of the existing material has 
been revised and updated to bring it in 
line with recent developments. There are 
also condensed specifications of all G-E 
thyristor devices. 

Even more than before, then, this latest 
edition is far more than a device data 
handbook; rather it is best regarded as a 
well written, highly readable and most valu¬ 
able textbook. It deserves a place on the 
reference shelf of all who must work with 
thyristor devices, from engineers right down 
to the home experimenter. And at the low 
price of only $3.80 it makes excellent value 
for money. 

Our copy came direct from A.G.E. Pty. 
Ltd. at 103 York Street, Sydney, but we are 
asked to advise that A.G.E. are not able to 
accept orders. However, the book is obtain¬ 
able from all leading bookstores. (J.R.) 

Counting Circuits 

ELECTRONIC COUNTING CIRCUITS, 
by J. B. Dance, M.Sc. Published by 
Iliffe Books Ltd., London, 1967. Hard 
covers, 7iin x lOin, 390pp., many cir¬ 
cuits and diagrams. Price in Australia 
$13.20 plus 35c postage. 

In writing this comprehensive study of 
electronic counting circuitry, author J. B. 
Dance has sought to provide an easily read 
and up-to-date reference work, intended to 
be of value to nucleonics workers, designers 
and users of industrial electronic equip¬ 
ment, senior service technicians and college 
students. I think he has succeeded in these 
aims rather well, although I must confess 
that I would have liked to have seen a 
little less space devoted to semi-obsolete 
vacuum and gas-tube techniques and con¬ 
versely a little more discussion of modern 
semiconductor and integrated microcircuit 
techniques. Also the treatment of counter 
gating and control seems rather too sketohy. 

The book commences with an introduc¬ 
tion explaining basic concepts of counting 
and pulse circuitry. It then deals in turn 
with electromagnetic counting, single¬ 
cathode gas-filled counting tubes, multi- 
electrode gas-filled tubes, E1T decade tube 
counting circuits, beam-switching tubes, 
valve scaling circuits, solid-state scaling cir¬ 
cuits, ratemeter circuits, readout, nuclear 
counting and instrumentation, and further 
applications of counting circuits (timing, 
frequency meters, voltmeters, etc.) An 
appendix gives equivalent valves and tran¬ 
sistors to those shown in specific circuits. 

The text is quite well written, although 
perhaps a little terse; it is well illustrated 
with circuits, diagrams and photographic 
plates. Most circuits give all component 
values to permit the reader to construct 


them conveniently if desired. Each chapter 
ends with a list of references and suggested 
further reading. 

In view of the importance of counting 
circuitry in modern digital electronic equip¬ 
ment, a book such as this probably belongs 
on the reference shelf of all progressive 
electronics workers. However, to those who 
wish to bring their knowledge right up to 
“state of the art” level, I would suggest 
that this particular work be supplemented 
by one dealing more fully both with logic 
and control and with modern integrated 
microcircuit techniques. 

Our copy came from the Technical Book 
and Magazine Co. Pty. Ltd. of 289-299 
Swanston Street, Melbourne, who advise 
that it is available immediately ex stock. 
(JR) 


Computers 


ELECTRONIC COMPUTERS MADE 
SIMPLE, by Henry Jacobwltz. Publish¬ 
ed by W. H. Allen Ltd., London, 1967. 
Hard covers, 8 Jin x 5iin. 330pp., many 
circuits and diagrams. Price in Aus¬ 
tralia $1.25 (paperbound) and $1.95 
(hard covers). 

The latest publication in the Allen “made 
simple” series is this introduction to elec¬ 
tronic computers, by Henry Jacobwitz. As 
with the other publications in this series 
it is designed to be particularly suitable for 
self-tuition by the reader, and to this end 
develops its more complex ideas and con¬ 
cepts in a carefully planned and logical 
fashion commencing from first principles. 
As a result, it is highly readable, and would 
not only be eminently suitable as an intro¬ 
duction to computers for the private reader, 
but also for the undergraduate student and 
technician as (well. 


An initial chapter describes <the history of 
computing machines, the differences between 
analog and digital techniques, and the ways 
in which the two techniques are used sepa¬ 
rately and together. The next five chapters 
deal with the analog computer—basic con¬ 
cepts, computing elements, operational 
amplifiers, servos and function generators, 
and complete systems. The section on the 
digital computer then follows, with chap¬ 
ters devoted to basic concepts, number sys¬ 
tems, computer logic, computer elements, 
magnetic and' other storage devices, the 
memory and arithmetic units, and program¬ 
ming and control. A final chapter discusses 
present trends and future prospects. 

Each chapter concludes with a review 
and summary, while the text is well illus¬ 
trated with diagrams and examples. An 
appendix at the rear of the book gives a 
quite comprehensive glossary of computer 
terminology. 

In short, a well-planned and presented 
volume, and one which may be warmly 
commended. 

Our copy came from the Australian dis¬ 
tributor, Tudor Distributors Pty. Ltd., who 
advises that copies are already in stock at 
all major bookstores (J.R.) 

Measuring Techniques 

ELECTRONIC ENGINEERING MEA¬ 
SUREMENTS FELEBOOK, compiled 
by the editorial staff of EEE Magazine. 
Second edition, published May, 1967, 
by TAB Books, Thurmont, Maryland, 
U.S.A. Hard cover, 248 pages, 81 x 
51 inches. Price in U.S.A. $9.95. 

So often are commonplace books given 
high-sounding titles that we picked this one 
off the stack of new releases, half expecting 
it to be a motley collection of bench-top 
experiments at service or technician level. 
In fact, the book proved to be true to 
label — a filebook of measurements at full 
engineering level, requiring sophisticated 
laboratory equipment and involving a cer¬ 
tain amount of mathematical analysis. 

It is, in fact, a collection of about 60 
short papers, or technical notes of the type 
frequently published in Proceedings of Insti¬ 
tutions, and written by many different 
authors. 

A table of contents lists a total of 60 
“How To Measure” procedures and', not 
being arranged in any special sequence, the 


MANUFACTURERS! 

Are you contracted to supply equipment 
complete with handbook? 

We have under the ona roof, the experience, facilities and “know-how” 
to write and print your technical manuals to either your own or Military 
specifications. 

Our previous experience includes the writing and printing of repair 
and maintenance procedures, operating instructions, technical descriptions, 
etc., for many and varied ground and airborne installations. 

As all services associated with the production of your, handbooks are 
carried out “in house” (including the setting up, platemakin'g and printing) 
there is single responsibility for all phases of its production. 

Being able to offer your handbook produced to a military specification 
could mean winning that ail important contract. We will undertake to 
produce your technical manuals from any stage of their overall development 
or convert your existing manual to a military format. 

We will be happy to discuss your particular requirement with you 

ESTABLISHED SINCE 1964 

RON THOMAS & ASSOCIATES PTY. LTD. 

Technical Writers and Publishers 

29 METROPOLITAN AVENUE, NUNAWADING 
VICTORIA, 3131 Phone 874-0506 (3 lines) 

Note: Vacancies still exist for skilled technicians. 
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The 

Amazing 

DR NIM 


TOY TAKE-OFF ON 
BINARY DIGITAL COMPUTER 
OPPOSES YOU IN THE 
ANCIENT GAME OF NIM. 

A delight for youngsters, challenging for 
adults, DR NIM is ingeniously designed 
so that all can play against him. Less 
than a minute is needed to learn the rules 
of play. 

Teaches computer fundamentals. Each play 
you release a marble that rolls down a 
plastic game board through a series of 
authentic flip flop channels. How you set 
the flip flops to begin, and the oath each 
marble takes determines the path of suc¬ 
ceeding marbles — all predictable. Pit 
your strategy against DR NIM. 

Big 11 3 *in x 12’2in x 1 *rln game, com¬ 
plete with 24-page DR NIM book at only 
$6.95. plus 25c postage and handling. a 


MICROSCIENCE 

The FUTURE SCIENTIST ‘ MICRO- 
SCIENCE” kit is ideally suited for serious 
biological and scientific studies. The kit 
comes complete with high quality, turret 
head 3 lens (100 x 200 x 300 x) metal 
body microscope, and instruments for 
dissecting and preparing specimens. 

Kit. complete with fully t1A7c 
illustrated instruction book >IU./3 
Plus 45c postage and handling. . 


THINK 


RADIO ELECTRONICS 

The kit with the ‘‘SOLAR CELL” as used 
in soace research. Using the ”Sol«r Cell” 
for power, it .s possible to wire up many 
different circuits, e.q. Crystal Diode. 
Transistor and Combined Diode. Transistor 
Radio Receivers. Amplifiers, etc. 

Kit. complete with fully *ia* 7 c 
illustrated instruction book >IU./0 
Plus 45c postage and handling. 


Another Computer For Fun 

Thtnk-A-Dot is a fun qame. So simple 
a child will be delighted, yet stimulating 
and amusing enouqh for the computer 
expert to enjoy programming. 

This toy digital computer has eight binary 
memory cells or ‘‘flip flops” that perform 
logical operations. You tilt to program, 
then every time you drop a marble Into 
one of three holes on top. a new, pre¬ 
dictable 2-colour pattern appears on the 
screen. There are 256 colour patterns in 
all. The fun starts when you try to get 
each pattern in the minimum of moves. 


DIGI-COMP 

Miniature mechanical version of Modern 
Electronic Computers, designed to teach 
basic computer fundamentals and provide 
hours of stimulating fun. The Digi-Comp 
can be programmed to solve real prob¬ 
lems. using the “Binary System.” 

Easily assembled, the Digi-Comp comes 
complete with 28-page manual covering 
operations, programming problems and 15 
exciting experiments. 

Complete Kit only $11.75. Also available 
with new 50-page Detailed Programming 
Book. 

Digi-Comp and Book $13.95. 

Book Only $2.25. 

ORDER NOW. 


Think-A-Dot. complete with illustrated 
instruction book. 

$3.95 

Plus 15c postage and handling. 


PLEASE NOTE! 

Join our mailing list. now. and have ail 
the latest science news sent to you as it 
becomes available. 


MELBOURNE. 


Educational 


for student, 
parent, teacher, scientist, EVERYONE! 


FOR FULL GIANT CATALOGUE, OF THESE AND MANY MORE 
EXCITING SCIENCE AND HOBBY ITEMS, SEND 20c TO: 


scope cannot be described in a few words. 
However, typical subjects for the “How To 
Measure” techniques include: Noise with a 
VTVM; Tunnel-diode parameters; Fourier 
coefficients of pumped varactors; Thermal 
resistance of transistors; High frequency 
power; Inductance of powdered iron cores; 
FET noise; Performance of wirewound 
resistors; Stability of linear two-terminal 
networks . . . etc. 

While the random nature of the routines 
tends to reduce the convenience of such 
a book as a library reference, the informa¬ 
tion it contains can be fortuitous as well 
as helpful. This was illustrated by a recent 
discussion in our own laboratory about 
the relative merits of standard cells and 
zener diodes as internal references for a 
digital voltmeter. The last paper in the book 
“How To Measure Zener Stability” shed 
much useful light on the discusion. 

In short, it is a book which warrants 
consideration for any library associated with 
an electronics laboratory. Our copy came 
direct from the publishers. (W.N.W.). 

Cryogenic Techniques 

SAFETY WITH CRYOGENIC FLUIDS, 
by M. G. Zabetakis, Ph.D. Published 
by Heywood Books (iliffe Ltd.), London, 
1967. Hard covers, 9Hn x 6Hn, 156pp., 
many diagrams and photographs. Price 
in U.K. 70s. 

A book which is a little outside the usual 
sphere of interest of the electronics worker, 
perhaps, but one which may well be of 
value to those who must use cryogenic 
techniques in achieving a low temperature 
environment for research or industrial pro¬ 
cesses. Applications which come to mind 
are semiconductor research and the develop¬ 
ment of superconducting computer memory 
systems. 

Although he has by no means written a 
large volume, the author seems to have 
provided a most comprehensive treatment 
of the subject—a testament to his concise 
style and logical exposition. Far from being 
a mere compendium of safety rules and 
procedures, it also gives much valuable 
reference data on the properties, physical 
and chemical behaviour of cryogenic fluids, 
their effect upon organic and inorganic 
materials, and the appropriate hazard con¬ 
trol and prophylaxis techniques. A number 
of- past disasters and safety experiments 
are described and analysed by way of illus¬ 
tration; also each section is provided with 
comprehensive list of references. The book 
ends with three appendices giving respec¬ 
tively physical constants, safety data on 
each specific fluid, and a summary of 
accident investigation procedure, followed 
by author and subject indices. 

In summary, a well-planned and very 
readable volume which should be of value 
to all whose work brings them into an 
association with cryogenic fluids and tech¬ 
niques. 

Our copy came direct from the publisher, 
and no information was supplied regarding 
local price or availability. However, from 
the publication date it seems likely that 
copies will be available from the larger 
bookstores by the time this review is 
published. (J.R.) 

Electrical Fundamentals 

ELECTRICITY MADE SIMPLE, by Henry 
Jacobwitz, B S. In Physics, Electronics 
Consultant to Columbia University. 
Published by Doubleday and Co. Inc., 
Garden City, New York. Limp covers, 
190 pages, 10 x 71 inches, freely 
illustrated with circuits and line draw¬ 
ings. 

The number of books which have been 
released dealing with the subject of elec¬ 
trical fundamentals must surely be such 
as to defy listing. The appearance of yet 
another invites its introduction in these 
very terms: “Yet another book . . •” 

In fact, the text is by no means new. 
The copyright note indicates that it dates 
back to 1959 and the whole presentation 
has about it a sort of “traditional” appear- 
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ance that rather reminds of an older style 
Armed Forces tutorial handbook. 

However, electrical fundamentals haven’t 
changed much at this level of reading and 
the contents are still appropriate for current 
study. From an examination of the book 
and random spot-reading, the material 
seems to be accurate and systematically 
presented. The student who managed to 
absorb it all would have a good grounding 
indeed; alternatively, the book lends itself 
to more casual reading by the person who 
is merely looking for background. 

Its big attraction is the price which, in 
Australia, is the same $ 1 *45 as shown on the 
cover for sale in America. 

A run-down of the contents list indi¬ 
cates chapters on: The Electron Theory— 
Electrostatics — Magnetism — Sources of 
Electric Current — Electricity from Chemi¬ 
cal Action — Electrical Units and Ohm’s 
Law — DC Circuits — Power and Heat — 
Electromagnetism — Induced EMF — AC 
Fundamentals — AC Circuit Components 
—AC Circuits — Resonance — Data, 
Tables, Answers to Exercises and Index. 

Being written for the American market, 
its references to mains practice assume AC 
or DC at 120V. The student would have 
to make allowance for this, considering 
the virtual standard in Australia of 240V 
AC, particularly where the text suggests 
possible experiments at mains potential. The 
advice as to the wisdom of using an iso¬ 
lating transformer would become a virtual 
“must” in Australia. 

Our review copy came from Tudor 
Distributors Pty. Ltd., 21 Elliot Street, 
Balmain, N-S.W., but copies should be avail¬ 
able directly or by order through local 
technical booksellers. (W.N.W.) 


LITERATURE—in brief 

SUPER RADIOTRON VALVE MAN- 
UAL, published by Amalgamated Wireless 
Valve Co. Pty. Ltd-, fourth edition, 1967. 
Soft covers, 8Un x llin, 100 pp. Price 
$1.75 post free from the publishers at Priv¬ 
ate Mail Bag, Ermington 2115, N.S.W. This 
is a considerably revised and updated edit¬ 
ion with essential data for over 1,000 valve 
types. Typical operating conditions, char- 
teristics and base connections are given for 
each type of valve. 

INDUSTRIAL RESEARCH NEWS, No 

65. September. 1967, the bi-monthly review 
published by CSIRO, includes the following 
articles: Asian milk plants use CSIRO pro¬ 
cess and Australian ingredients; Largest 
yet (grant for sugar research); $12,000 
models (building model bridges); Wear 
halved (molybdenum disulphide lubricant); 
Sensing with memory (water level sensing 
system). The publication is available free 
from the Industrial and Physical Sciences 
Branch, Commonwealth and Scientific In¬ 
dustrial Research Organisation, 314 Albert 
Street, East Melbourne, Vic., 3002. 

STC COMPONENTS REVIEW, Vol. 4, 
No. 8, August, 1967, has descriptions of the 
following: M series rectifiers, ITT silicon 
planar PNP transistors; Klein tools; I.S.E-P- 
mounting system; Brimistor applications; 
Jennines vacuum capacitors; Transverse 
flow blowers; ITT news in brief. Inquiries 
should be addressed to Standard Telephones 
and Cables Ptv. Ltd., Moorebank Avenue, 
Liverpool, N.S.W. 

MUIXARD OUTLOOK, Volume 10. No 
4, July-August, 1967, includes the follow¬ 
ing articles: Viewpoint: Research into space; 
Biasing arrangements for silicon transistors; 
Transistors for transmitters; 14MHz power 
amplifier; Thin film attenuators; SOW class 
B PA transistor amplifier: Linear integrated 
circuits- Inquiries should be directed to 
Mullard-Australia Ptv. Ltd., 35-43 Clarence 
Street, Sydney, N.S.W. 

NEW DEVELOPMENTS, issue B033, 
September, 1967, the new products maga¬ 
zine of Jacoby, Mitchell and Co. Pty, 
Ltd., is a special issue devoted to the pro¬ 
ducts of Wandel und Goltermann, Teut- 
Jingen, Federal Republic of Germany- The 
items described are: Sweep Measuring Sys- 
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TECHNICAL WRITING SERVICE FOR INDUSTRY 

Ron Thomas and Associates Pty. Ltd. (R. T. and A.) have since 1964 
been writing and publishing technical manuals for the Armed Services under 
contract to the Department of Supply. The company is now offering this 
service to all organisations with the need to produce technical manuals for 
electronic and allied equipments. Companies supplying equipment to the Armed 
Services or to the Department of Supply may be interested to know that 
R- T. and A. can and have converted existing manuals to Government 
specifications. 

Fully qualified engineers and technicians carry out the initial research 
and testing of an equipment and from the data thus compiled write circuit 
descriptions, servicing procedures, technical descriptions, operating instructions, 
maintenance and repair procedures, etc. In addition to the technical writing 
service all other processes associated with the production of each handbook 
(e.g. photographs, circuit drawings, diagrams, plate making and printing) are 
carried out by the company. 

R. T. and A. believe this service to be unique because all the processes 
associated with the production of technical manuals are carried out “in 
house” thus creating for their clients a means of having manuals produced 
with single responsibility. The company stresses the fact that the company 
was formed for the sole purpose of writing and publishing manuals for 
electronic equipments. 

R. T. and A. is quite prepared to take over the production of a 
handbook at any stage in its development. For instance it is anticipated 
that some engineers may prefer to produce their own written draft (or may 
already have done so) which needs only to be converted into a specified 
format. Inquiries should be directed to Ron Thomas and Associates Pty. Ltd., 
P.O. Bor 78, Nunawading, Vic. 3131, phone 874-0506. 
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tern PSM-5/WM-50; Frequency Counter 
FZ-2; Calibrated Attenuator FE-1; Portable 
Level Measuring Units; VHF Power Signal 
Generator LMS-68; Frequency Deviation 
Meter FHM-88; Adjustable Attenuator 
RT-l; Colour TV Distortion Measuring Set 
VZM-1; Distortion Measuring Set VZM-2; 
Measuring Set LD-2; White Noise Measur¬ 
ing System RK-1. Inquiries to the company 
at 469-475 Kent Street, Sydney, N.S.W. 

TELECOMMUNICATION JOURNAL. 

Volume 34, No. 8, August, 1967, is a special 
issue devoted to space communication in 
1966. It includes a report describing the 
work done by the various t bodies of the 
International Telecommunication Union 
(ITU) and by 17 ITU member countries 
in space research and satellite communica¬ 
tions. Other articles include: a description 
of the Japanese earth station of Ibaraki 
by Mr K. Miya; the protection of the sta¬ 
tionary satellite orbit by Mr R. G Gould; 
studies carried out by the CCIR on con¬ 
straints in space communication by Mr Y. 
Y. Mao. In addition to the other regular 
sections, there is a new column “Tenders” 
containing invitations for tenders of equip¬ 
ment announced by member countries. 

Telecommunication Journal is the month¬ 
ly review of the ITU, and is published 
in separate editions in English, French and 
Spanish. Annual subscriptions by surface 
mail are: one language, 25 Swiss francs; 
two languages, 50 Swiss francs; three 
languages. 75 Swiss francs. Price for single 
copies is 2.50 Swiss francs. There are special 
rates for delivery by airmail- The Journal 
may be obtained from the Publication Ser¬ 
vice of the International Telecommunica¬ 
tion Union, Place des Nations, 1211 Geneve 
20, Switzerland- 

EIMAC Division of Varian, San Carlos, 
California, U.S.A., has produced a 14-page 
brochure describing the firm’s research and 
manufacturing capability in a wide variety 
of ceramic/metal structures. These include 
sapphire optical windows, alumina and 
beryllia cylinders and headers, and high- 
temperature feedthroughs. The brochure 
also details Eimac manufacturing techni¬ 
ques, including ceramic metallising, brazing 
to a w'ide variety of metals, and compre¬ 
hensive quality control procedures. Copies 
may be obtained from Varian Ptv. Ltd., 38 
Oxley Street, Crow’s Nest, N.S.W. 

HEWLETT-PACKARD JOURNAL, Vol¬ 
ume 18, No. 11, July, 1967, features a main 
article entitled “Pressurised Ink Recording 
on Z-fold Strip Charts.” This describes a 
new eight-channel recorder which includes a 
pressure-modulated inking system and con¬ 
tactless pen-tip position feedback. It has 
been developed to overcome some of the 
problems associated with earlier high- 


pressure ink systems. This article reviews 
the problems and the methods ued to 
overcome them, and include detailed speci¬ 
fications of the new instrument. 

Other articles in this issue are: “Advan- 


RADIO 

ENTHUSIASTS 

Learn 

amateur radio 
in your spare time. 


Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott's show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator’s Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St., Adelaide. 1130 Hay St., Perth. 

Post this coupon: 

I TO STOTT’S: Please send me, free and with- 1 
| out obligation, full particulars of your i 
I Courses in Radio for Amateurs. I 

| MR./MRS./MISS . | 

| ADDRESS. | 

I .AGE . j 

• I understand no representative will call. > 

RHI167_| 
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FOREMOST 

IN 

SOUND 


A. 


C. 


COMPLETE 
AUDIO 
SYSTEMS 


Amplifier, radio, 
turntable and 
speaker-switching 
unit 


Amplifier, radio 
and turntable unit 


Amplifier, radio 
and speaker-swit¬ 
ching unit 


D. Amplifier unit 


Typical custom engineered 
sound system assembled 
in 6ft. cabinet racks. 


Whatever your need in sound 
amplifying, there’s a precision 
engineered AWA audio-amplifier 
designed for your special require¬ 
ments. This fine equipment is 
designed and built by engineers 
with a background of 50 years' 
leadership in electronics and a 
world-wide reputation in broad¬ 
casting and communication. 

For specialised advisory service, 
installation and complete details 
contact: 


AMALGAMATED WIRELESS (AUSTRALASIA) LTD, 


Consumer Products Division 

554 PARRAMATTA ROAD, ASHFIELD, N.S.W. 71 0791 
33 RANKINS ROAD, KENSINGTON, VIC. 33 0421 
335 WILLIAM STREET, PERTH. 28 3425-6 
42-44 FREDERICK STREET, LAUNCESTON. 2 1804 
123 MURRAY STREET, HOBART. 3 3836-7 
70 MERIVALE STREET, SOUTH BRISBANE. 4 1631 


Available in other States from:- 
Newton McLaren Ltd., Adelaide 
Chandlers Pty. Ltd., Brisbane. 
And from leading wholesalers. 
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tages of Direct-Coupled Differential Data 
Amplifiers” which compares direct-coupled 
amplification with other methods and re¬ 
views two new Hewlett-Packard amplifiers; 
“Errors in Data Amplifier Systems” which 
describes possible error sources in a data 
amplifier system and how they affect the 
choice of an amplifier. Inquiries should be 
addressed to the Australian agents, Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremorne 
Street, Richmond, Vic. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on pro¬ 
posals to endorse as Australian standards 
four British standards relating to insulating 
materials used for electrical purposes. These 
proposals, together with a brief summary of 
the requirements specified in the British 
standards, are set out in the following 
documents, issued’ under one cover: 

Doc. 1200. Vulcanised Fibre (Natural 
Colour) Rods and Tubes for Electrical Pur¬ 
poses (proposed endorsement of BS 
934:1940). 

Doc. 1201. Definitions for Non-ignitable 
and Self-extinguishing Properties of Solid 
Electrical Insulating Materials (Including 
Classification and Methods of Test)—(pro¬ 
posed endorsement of BS 738:1937). 

Doc. 1202. Recommended Methods for 
Estimating the Effect of Deleterious Sub¬ 
stances in Fibrous Electrical Insulating 
Materials (proposed endorsement of BS 
2689:1965). 

Doc. 1203. Varnished Fabrics and Tapes 
for Electrical Purposes (proposed endorse¬ 
ment of BS 419:1966). 

Copies of Docs. 1200 to 1203 inclusive 
may be obtained, without charge, from the 
various offices of the Association in all 
capital cities and Newcastle, where copies 
of the British standards referred to may be 
examined or purchased. Comment on these 
proposed endorsements is invited from per¬ 
sons or organisations experienced in the 
manufacture, testing or use of electrical in¬ 
sulating materials, and should reach the 
headquarters of the Association, 157 Glou¬ 
cester Street, Sydney, or any branch office, 
not later than November 30, 1967. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has forwarded new data 
sheets for the following RCA semiconductor 
devices. 

Developmental types TA2911, TA7137, 
TA7155 and TA7156 — hometaxial - base 
silicon NPN power transistors employing 
two versions of a unique plastic package. 

Dev. type TA7111—epitaxial planar sili¬ 
con NPN transistor for low-noise amplifiers 
up to 500MHz. 

Dev. types TA7150 and TA7151 — 
N-channel, silicon, depletion-type, dual in¬ 
sulated-gate, MOS field-effect transistors for 
FM tuners and other applications up to 
120MHz. 

2N4081 (formerly dev. type TA2860)— 
epitaxial planar silicon NPN transistor for 
low-noise amplifiers up to 500MHz. 

2N5070 (dev. type TA2793) — epitaxial 
planar silicon NPN transistor of “overlay” 
emitter electrode construction for linear 
amplifiers providing high power in class A 
or B. 

2N50/71 (dev. type TA2827) — epitaxial 
planar silicon NPN transistor of “overlay” 
construction for high-power class B or C 
RF amplifiers. 

2N5090 (dev. type TA7146) — epitaxial 
planar silicon NPN “overlay” transistor for 
VHF and UHF applications. 

40216—all-diffused silicon controlled recti¬ 
fier for high-current pulse applications. 

40431 and 40432 (dev. types TA2728 and 
TA2729 respectively) — gated bidirectional 
silicon thyristors having an integral trigger 
for AC load control. 

40485 and 40486 (dev. types TA2918 and 
TA2919 resoectively) — gate-controlled 
bidirectional silicon switches intended prim¬ 
arily for phase control applications. 

40507 and 40508 — all-diffused silicon 
controlled rectifiers having factory-attached 
heat radiators; they are variants of 40378 
and 40379 respectively. 

40525, 40526, 40527, 40528, 40529 and 
40530 (dev. types TA2892, TA2893, TA2894, 
TA2892A, TA2893A and TA2894A respec- 


.... 



“The World of Electronics ” as 

depicted by Robert Grieve and 
reproduced on the cover of 
Planar, the Fairchild Australia Pty . 
Ltd . publication. 

PLANAR, August-September, 1967, is the 
controlled-circulation publication of Fair- 
child Australia Pty. Ltd. It contains the 
following items: New products; Readers* 

letters; Second Planar award; LSI-MOS or 
bi-polar; FETS and application; Home 

appliances applications; Solid-state devices 
in TV; Photo-pick; Counting micrologic. 
The cover of Planar is a reproduction of 
a painting by Robert Grieve, one of several 
leading Australian artists commissioned to 
depict “The World of Electronics” Prints 
of this painting are available from Fair- 
child at $1. Inquiries to Fairchild Australia 
Pty. Ltd., 420 Mount Dandenong Road, 

Croydon, Vic., 3136. 
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tively) — sensitive-gate, low-current silicon 
controlled rectifiers for low-power phase- 
control and load-switching applications. 

Further details may be obtained from 
Amalgamated Wireless Valve Oo. Pty. Ltd., 
348 Victoria Road, Rydalmere, N.S.W. 

NATIONAL BUREAU OF STANDARDS 

of the U.S.A. has announced the following 
new publication. 

Superconductive Materials and Some of 
Their Properties, by B. W. Roberts. N.B.S. 
Technical Note 408 issued September 26, 
1966; 73 pages, 45c (U.S.). This report, pre¬ 
pared for the Office of Standard Reference 
Data, is a non-critical compilation of data 
on superconductive materials, extracted from 
literature published from October, 1963, to 
December, 1965. The properties covered are 
composition, critical temperature, critical 
field crystallographic data, and lowest tem¬ 
perature tested for superconductivity. The 
publication also includes a bibliography, 
general reference review articles, and a 
special tabulation of high magnetic field 
superconductors. 

Copies of this publication may be ordered 
from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, 
D.C., 20402. Remittances must be in U.S. 
exchange and should include an additional 
one-fourth of the publication price to cover 
mailing costs. 

FAIRCHILD AUSTRALIA PTY. LTD. 

has published a leaflet giving brief data, 
and prices, of its range of FET transistors. 
The following publications, available free 
from Fairchild, provide additional design 
information: APP-103 Applications of the 
silicon planar FET; AAP-109 Applications 
of the silicon planar II MOS FET; tp-29 
Designing FETs and MOSTs into AM 
radios; TP-31 An FM tuner using MOS 
FETs and integrated circuits. Inquiries to 
the company at 420 Mount Dandenong 
Road, Croydon, Vic. 3136. Q 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 


Student ** 

* 

enrolments 
close 5th Peb 
1968. Send for training 
syllabus. There is no obligation. *** 

NAME. 

ADDRESS... 

the MARCONI SCHOOL of 
wireless 

G.P.O. Bax 2516, Sydney 

A Service of Amalgamated Wireless (Australasia) Ltd. 


NOW 


ruary 
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SHORTWAVE AND BROADCAST 

SWITCH BANKS .$2.50 each. 

Pack and post, 20c. 



SPEAKER BOX SLIMLINE, 19 x 13 

x 6 . $15.00 

8in bass speaker, 3in tweeter. 
Without speakers. 



MULLARD BOOKSHELF “MINI" 
SPEAKER CABINET. 6in 6WR. 
3TC speakers.$25.00 


TWO-GANG TUNING CONDENSER. 
Stromberg Carlson . 50c 

TV Chassis. Famous make, 

new 

half complete. 


Pack and post. 

. .. $1.75 

Dial drums 5 inch, 3i, 3i . 

. 50c each 


National speakers 8 inch built-in 
Tweeter, Cross over net work. $15 
10 inch Bass, mid range 
Tweeter combined. $32 

Magnavox GWR, 8 WR, 10 WR, 

12 WR. Tweeter 3, 4 or 5 inch 


TUDOR RADIO 

L. E. CHAPMAN 
established 1940 
103 ENMORE ROAD, 
ENMORE, N.S.W. 
PHONE* 51-1011 

Sorry no C.O.D. 

Please ADD pack and post Tor all goods 


SHORTWAVE AND BROADCAST 

SWITCH BANKS .. $2.50 each 

Pack and post, 20c. 


SPECIALS 

TRANSISTOR AUDIO TRANS¬ 
FORMERS, medium size .. 75c each 
PHILIPS GRAMOPHONE MOTOR. 

4-speed. New. 6-volt . $5.00 

Pack and post, 10c. 

TRANSISTOR OUTPUT AND DRIVE 
TRANSFORMERS. Medium size, $1.50 
pair. 

Pack and post, 10c. 

SPEAKER TRANSFORMERS, 5,000 

to 8 ohms 10 watt .$1.90 each 

Pack and post, 20c. 

Large Ferrite Rods and Coils . . $1.50 

DYNAMIC MICROPHONES, good 
quality . $7.50 

8-STRAND WIRE ONE SHIELDER, 
20c per yard. 

CARAVAN TV AERIALS .. $10.50 

SILICON DIODES 210 3254G HR15, 

75c each 

CAR RADIOS, new push-button tran¬ 
sistor 8 . $50.00 

Pack and post, 50c. 

CABINET CLOTH, best quality, 50c 
sq. ft. 

SPEAKER 4in 27 ohm, 47 ohm $2.00 
each. 

Pack and post, 20c. 

TV CABINETS, 19 SLIMLINE, with 
screw-on legs. Brand-new and polished 
maple, packed in original cartons. Ideal 
for speaker enclosures, etc.$10.00 

ELECTROLYTIC CAPACITORS. 20, 

400, 450, 10, 400, 450 . $1.50 

50, 65 . 50c each 

Pack and post, 10c. 

500, 10VW, 12VP . 30c 

400 MFD, 10V . 30c 

00.5MFD, 2000 DD.CW HERMSCEAL, 

20c 

TRANSISTOR SPEAKER TRANS¬ 
FORMERS, 500 to 30 ohm .... 50c 
Pack and post, 10c. 

TRANSISTOR CHOKES, 2 ohm 50c 
Pack and post, 10c. 

NEW RADIOGRAM, chassis, mono, 
complete, valves, speaker .. .. $13.50 

GARRARD, 32 volt, 3 speed record 
changer.$15 

Garrard tape deck Cartridge, 

battery operated.$20 

Goldring Cygnet de luxe, 4-speed battery 
record player, Auto, stop.$17 


Speaker Plugs, 4 pin. 15 cents Sangamo time motor units. 1/3 

Speaker Sockets. 15 cents Revs. 1 Hour. $4 
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PLAYMASTER, SUPER BOOKSHELF. 
Two 6WR, one 3TC speakers .. $37.00 



Speaker box unpolished suit 8 inch 
speaker $3.75. Pack and post 50 cents. 



INSTRUMENT CASE, suit record 

player, etc. $7.00 each 

Pack and post, 50c. 



STEREOGRAM CHASSIS VALVES. 

Complete except speakers - $25.00 

Pack and post, $1.50. 


Lenco Swiss gramophone motor 
and pick up. Auto stop. De luxe $17 


Dial scales, 5in lli x 6, 10i,' 3i, 

9 ixi.50c 


Pots 50 ohm switch, .... 50 cents each. 


American or Japanese 2 pin power plugs 
rubber complete with 2i yards flex 50 
cents. Pack and post 10 cents. 


Microphones magnetic or crystal $1.75. 
Pack and post 10 cents. 


Transistor amplifier well known make 
ideal for portable record player $8.00. 
Pack and post 20 cents. 


New pocket size transistor 6 radios in 
presentation case $20.00. 


4 . 

















































































Tudor Radio 

L. £. CHAPMAN 
ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, N.S.W. 
PHONE 51-1011 PHONE 51-1011 


Knobs long shaft, push on. Dozen $ 1.20 
Knobs for concentric shaft. Dozen $1.20 
250 mixed screws. BA, Whit., self-tapper 
bolts, nuts, etc. $1 bag plus 25c post. 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Dutch Philips 3 pin flexible jacks, 40c 
each. 


ZEPHYR — CRYSTAL MICROPHONE 



$2.50, pack and post 20c. 


SPEAKERS 


MSP 20928 mod 12 PQ . $13.50 

MSP 8in twin cone 15 ohm .. $5.50 

MSP 12in twin cone 15 ohm .. $7,50 

MSP 7 x 5, 3 and 15 ohm .... $3.50 

MSP 3i inch . $2.00 

Rola 5 x 4, 3 and 15 ohm .... $2.50 

Rola 4x3, 10, 15, 27 ohms .. $2.00 

Rola 5 B 3 ohms . $2.00 

Rola 8 x 4 15 ohm . $3.50 

6x9 single cone 15 ohm .... $3.50 

8 inch single cone 15 ohm .. $4.20 

31 inch 47 ohm . $2.00 

6 x 4 33 ohm . $2.50 

2 x 1, 15 ohm . $2.00 

5 x 3, 47 ohm . $2.00 

5 x 3, 27 ohm . $2.00 

12P.G. M.S.P. 21622 20 watts $17.50 



English push-button on/off switches, 
75c each. Pack and post 10c. 


Mini cable, 4 strand shielded, lots of 
uses, including microphone cable, ex¬ 
tension speakers etc.10c yard 

Radio knobs, push on .... 50c doz. 
Miniature valve sockets 7 and 9 pin 
15 cents each. 
Picture tubes, all sizes, new in cartons. 
$25.00. With your dud. Bonded extra. 

Philips IFT’s 455KC . 75c each 

Aerial and oscillator coils .. 50c each 


Scope soldering iron, standard; mini 
scope. Scope De Luxe. Vibra scope; 
National scope transformer._ 

Vinyl insulating tubing, 13MM 
wall thickness .030, 25 yards .. $1 


Transistor IFs, medium size, 75c each 


Record Changers. Garrard AT 6 



Steel speaker baffle unit 6 x 9, 7 x 5 
speaker, $ 1 . 00 . 

_Pack and post 15c._ 

Transistor speaker and drive transform¬ 
ers, large and midget type .. $ 1.00 
Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts .... $1.50 each 
5,000 to 3 and 15 ohms .. $1.25 each 
Transistor speaker chokes .. $1.50 each 
Here’s value in pots. 

Pots, single log and linear: 

3K, 7*K, 10 K, W.W., 20K, 25K, 50K, 
100 K, 200K, 250K, 500K, 1 Meg, 

2 Meg.50c each 

1.5 Meg. Dual Concentric .. $1.00 
Pack and post 50c. 

Pots dual ganged 10 K, 50c. 1 Meg. 

$1.25 

Pots concentric. 100K 4- 50K, 100K 4- 
2*K, 100K 4* 10 K, 250K 4 . 250K, 
500K 4 500K, 1 Meg .4- 1 Meg., 
1 Meg. 4 . 500K. Various others 

50c each 

TV power Transformers 300 mill 225v 
a side, suit amplifiers up to 50 watts 
voltage doublers available, $ 8.00 each 
TV safety glass per sheet ... $3.50 
Garrard plug in stereo heads .... $4.00 

TV masks, 17, 21, 23in-$1.50 each 

Tuning condensers 2 and 3 gang, $1.00 



STEREO AMPLIFIER KIT SETS 


Without Speakers $5 less. 

TU 10, 3.5 watt per channel .. $24.00 
TU 11, 3.5 watt per channel has facili¬ 
ties for tape and microphone channels, 

$28.00 

TU 12, 5 watt per channel .. $27.00 


TU 13, 5 watt per channel with TU 11 

facilities .. $32.00 

Each kit set includes valves, speakers 
and all components. 

Single stage amplifier kit set: 

5 watt per channel . $22.00 

Transistor ear plugs .... 3 for $1.00 
Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 
2 position . 40c each 





Push-button Tuner car radio .. $3.50 


TV AERIALS 

Famous Make 

All types $3.50 to $20.00 plus post. 

TV aerial lead in . 8 c yard 

TV aerial chimney mount kits .. $3.50 
Wall stand-off brackets, pair .. $1.90 


HEAVY DUTY 3 CORE FLEX 
50yds, $2.50 


THREE WATT AMPLIFIERS, 
complete with speaker. 
NEW. $10.00 


2 amp fuses . $3.50 per 100 

Special, 12in speaker, 2 ohm Rola, $6.00 
pack and post, 75c. 

Transistor plastic outer case, 50c each 
Transistor carrying straps .. 20c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 

portables.50c each, post; 10c 

Pilot lamp holders . 30c per doz. 

TV or cabinet castors _4 for $1.00 

100 Mixed Knobs including TV channel 

changers . $ 10.00 

240v AC Record Changers, stereo 
$21.50, Mono $20.00. Pack and post, 
N.S.W. $1.50, interstate $2.50. 
Gramophone motor and pick-up, 240v 
AC $11.50. Pack and post, N.S.W. 
$1.00, interstate $1.50. 

OA 70 diodes . 40c each 

Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV, 
etc., $2.00 per 100. Pack and post, 25c. 
3, 5, and 10 Watt IRC wire wound 
resistors. Many values. 

20c each, 12 for $2.00 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and post 25c. 
50 4 - 24, 350 vw 4 - 100 mf 25vw, 

75c each 

30, 30mf 300 vw 350vp .. 75c each 
Many others. Invaluable for service. 


SHEPHERD CASTORS, $3.00 set of 4. 
SMALL AMPLIFIER OR TUNER 
CHASSIS, $1.50 each. Pack and post 
25c. 

ALPHA 200VAC i amp push-on 
switches, 30c each. Ideal for fridges. 
90 deg. PICTURE TUBE SOCKETS 
25c each. 152 valve sockets, 25c each. 
Transistors AC127, 2N384, 2N217, 

2N218, OC71, OC75. 

$1.00 each. Post and pack 5c. 


VALVES 


12AU7 . 

. $1.25 

6L18 ... 

. $1.00 

12AX7 . 

. $1.25 

ECL85 . 

. $1.25 

6SA7 ... 

. $1.25 

SP61 ... 

.. $1.00 

6BU8 .. 

. $1.25 

UU9 

.. $1.00 

6M5 ... 

. $1.25 

6BL8 .. 

. . $1.25 

6AN7 .. 

. $1.25 

12BE6 . . 

. $1.00 

6N8 ... 

. $1.25 

6BD7 .. 

. . $1.25 

6BM8 .. 

. $1.50 

6AU4 .. 

. . $1.25 

1S5 .... 

. $1.00 

6U9 ... 

. $1.25 

1T4 .... 

. .50 

6Y9 ... 

. $1.25 

6CJ6 ... 
12BH7 . 

. $1.50 
. $1.25 

6X9 ... 

. $1.25 



TV. IF video and sound strips .. $10 
With Valves.$15 



TV IF Coils, ideal for Coil Formers 
. $1 dozen. 
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W.I.A.'s History of Amateur Radio 


The tremendous technical progress which has been made in 
the field of radio is highlighted by the now frequent reports 
of intercontinental television exchanges via satellite. This 
march of progress is specially significant to those who 
pioneered amateur radio in Australia. 


By Pierce Healy, VK2APQ* 


The October, 1965 issue of these notes 
was headed “40 years ago — A Glimpse 
of History.” Since then, mention has been 
made from time to time of the compila¬ 
tion of the history of amateur radio in 
Australia by the Wireless Institute’s his¬ 
torian George Glover, VK3AG. 

In response to requests made in these 
notes for more information of a historical 
nature, some interesting facets on the early 
activities in radio communication 
have come to light. However, there are a 
lot of blanks to be filled in the records 
so far compiled. A summary of some of the 
facts collected are included in this issue, 
presented in the hope that it will stimu¬ 
late readers’ memories, and thereby bring 
more facts to light. 

The history of commercial radio in Aus¬ 
tralia during the first quarter of this cen¬ 
tury is very closely linked with amateur 
radio. It has been shown in the extracts 
of the recent Stanford Research Institute 
report that the early development of radio 
communication was almost entirely due to 
the work and enthusiasm of amateur opera¬ 
tors and experimenters. 

It has been my pleasure, through the 
courtesy of Mr G. Slade, of .Strathfield, 


" News and notes of Divisional and Club 
activities submitted for inclusion in 
these columns should be forwardad 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne. 

P.O. Box 124, North Melbourne. 

Phone 30-1251. 


N.S.W., to read a presentation copy of a 
most interesting publication entitled “The 
Commercial Development of Radio-Tele¬ 
graphy, Telephony and Broadcasting,” by 
J. W. Ormsby Hamilton, F.R.G.S., 
F.R.S.A., Director of the Pacific-Telegraph 
Co. Ltd., which was amalgamated with 
M'arconi Co.’s interests in 1910. It 
is believed that only about 25 copies were 
published. 

Although not a record of amateur radio, 
the book contains much material of his¬ 
torical significance. The illustrations are 
actual photographic prints which include 
King George V broadcasting his Christmas 
message in 1934. His Majesty was the first 
monarch to broadcast to his people 
throughout the world. King Edward VIII 
broadcast to the Empire in 1936. British 
Prime Minister Stanley Baldwin broadcast 
in 1933, and Joseph Lyons was the first 
Australian Prime Minister to use broad¬ 
casting for public services. 

Notable scientists referred to are Clerk 
Maxwell, Sir Ambrose Fleming, Sir Oliver 
Lodge and various personalities associated 
with the Pacific Radio-Telegraph Co. Ltd. 
Many views of early radio installations at 
Lands End, Rugby and Daventry are also 
included. 

The oldest photograph is that of King 
George V and Queen Maty (when Prince 
and Princess of Wales) visiting Poldhu radio 
station in 1903. 

The foreword by Sir Ambrose Fleming, 
M.A., D.Sc., F.R.S. reads:— 

“I have read with great interest this 
booklet by Mr J. W. Ormsby Hamilton 
on the commercial development of 
Radio-telegraphy, in which he himself 
had an important share. It is a marvel¬ 
lous record of the application of scienti¬ 
fic knowledge in technology. No one 
person can call himself the inventor of 
‘Wireless’. It is an achievement in which 
a large army of men, scientific, technical 
and organising, have had a share.” 

AMBROSE FLEMING. 

Nov. 10th, 1936. 

Remembering that Ormsby Hamilton 
wrote the book 30 years ago and that it 
is an autobiography, dealing with his asso¬ 
ciation with commercial radio communi¬ 
cation as long ago as 1904, it is difficult 
after reading it to visualise what comments 
he and his associates would say of today’s 
electronics industries. To illustrate this 
and other aspects the following extracts 
will be of interest. 

“A great deal has been written relative 
to the scientific and technical side of 
radio telegraphy so popularly known as 
‘Wireless,’ but very little has been related 
as to its commercial histoty and the enter¬ 
prise and work of the British pioneers who, 
recognising its great possibilities, co¬ 
operated with the scientists and furnished 
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the capital and commercial ability which 
have made it the marvellous industry it is 
today, whereby great pleasure and protec¬ 
tion are afforded mankind in all parts of 
the world. 

“A study of the technical development 
of ‘Wireless’ discloses that its discovery 
and development are certainly not due to 
any one scientist or inventor but that it 
has been brought to its present stage of 
practical utility by the experiments and 
inventions of many scientists during the 
last 60 years and that due to the com¬ 
bination of their work with business brains 
that such wonderful results have been 
achieved. 

“It would be very unfair to British enter¬ 
prise and many of our scientists if their 
work in developing one of the most wonder¬ 
ful of all scientific discoveries should not 
be adequately recognised and appreciated 
by their own people, for without doubt 
‘Wireless’ affords more pleasure, education 
and protection to the inhabitants of the 
world today than any other scientific dis¬ 
covery known. 

Referring to the work of some of the 
leading scientists of the turn of the century: 

“The discoveries of Maxwell and Hertz 
were therefore really the commencement of 
our knowledge of ‘Wireless’ and from that 
time onward many scientists carried out 
experiments (following on these discoveries) 
and invented a great variety of apparatus 
for the transmission of signals and sounds 
through space without the use of any inter¬ 
connecting wires. 

“Between 1894 and 1905 Sir Oliver Lodge 
and Dr Alexander Muirhead carried out im¬ 
portant experiments in England for utilising 
the newly discovered electromagnetic waves, 
with the result that Sir Oliver was granted a 
number of patents for his inventions of 
wireless apparatus between 1894 and 1905. 
In about 1900 the Lodge-Muinhead Wireless 
Syndicate was formed for the purpose of 
operating Sir Oliver Lodge’s Wireless System 
and patents and in 19Q9 the Pacific Radio- 
Telegraph Co. selected it for establishing 
their proposed Radio-telegraph services in 
the Pacific. 

“Some very valuable discoveries were 
made in the practical operating of ‘Wire¬ 
less’ by Sir Oliver Lodge and his company 
and their system was in 1910 considered by 
experts of the British Post Office and Ad¬ 
miralty to give the most efficient service of 
any ‘Wireless’ system then in operation, and 
the patent known as the ‘Lodge Tuning Pat¬ 
ent’ was then regarded as the Master Wire¬ 
less Patent and necessary to every system 
for the efficient operating of Radio-tele¬ 
graph services. 

“In September, 1918, the first direct 
‘Wireless’ message was received in Australia 
from England by Mr E. T. Fisk (later Sir 
Ernest Fisk) who had conducted experiments 
for Amalgamated Wireless Australasia in 
conjunction with the Marconi Company's 
Carnarvon station. 

“In 1904 I was the first to open up 
negotiations with the Australian and New 
Zealand Governments for the establishment 
of ‘Wireless’ installations to operate between 
Australia and New Zealand by the Telegraph 
Construction Company of U.S.A. then oper¬ 
ating the ‘De Forest and Shoemaker Sys¬ 
tems’. The respective Governments were 
much interested in our proposals and a 
sum of £.20,000 was authorised by each 
government for establishing the proposed 
wireless services. 
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“Unfortunately, the Government’s de¬ 
mands for a continuous service were so 
exacting that .the American Wireless Com¬ 
pany had to decline the contract as the 
development of wireless was not sufficiently 
advanced at that time (1904) to justify the 
guarantee demanded. 

“In 1906 I was associated with Sir 
Malcolm MacEchran of Melbourne in es¬ 
tablishing the ‘Poulsen Wireless System’ in 
Australia, 'but again the question of guaran¬ 
teeing continuous service was not practical 
at that time, so the company was unable 
to do any profitable business. 

“In 1908 I formulated a scheme for link¬ 
ing up the Pacific Islands with Australia 
and New Zealand, which resulted in the 
Pacific Radiio-telegraph Company Limited 
being incorporated in London, February 5, 
1909, with a capital of £60,000 to establish 
the proposed Pacific Radio-telegraph ser¬ 
vices with the Lodge Muirhead System. The 
late Earl Craiwford took an active interest 
with me in the soheme also the late Sir 
James Burns, Sir James Mills and Sir Wil¬ 
liam Preece and his son Llewellyn, when we 
made proposals for the establishment of 
Radio-telegraph services to the government 
representatives of Australia, New Zealand 
and the Pacific Islands. 

“All seven Governments interested in the 
Pacific Islands approved our proposals and 
promised support for the scheme, when in 
order to settle matters a Radio Conference 
of the Representatives of the various Paoific 
Islands, Australia and New Zealand was 
called in Melbourne in December, 1909, to 
examine our scheme and proposals and re¬ 
port to their respective Governments. I at¬ 
tended the Conference for the Pacific Radio¬ 
telegraph, and submitted the proposals of 
my company and gave such information as 
required. 

“The conference, which was presided over 
by the late Sir John Quick, then Postmaster- 
General of the Australian Commonwealth 
Government, decided that the scheme, al¬ 
though offering very satisfactory service, 
was one that should be established and 
operated by governments concerned and not 
by private enterprise. 

Here are some of the details of the com¬ 
pany: 

“The Pacific Radio-telegraph Company 
Limited was incorporated in London on 
February 5, 1909, with a capital of £60,000 
divided into 60,000 shares of £T each, for 
the purpose of establishing and maintaining 
with the Lodge Muirhead System, Radio¬ 
telegraph communication between the Paci¬ 
fic Cable Station 'at Fiji and the chief 
Pacific Islands (Ocean; Gavutu; Samarai; 
Vila; Tonga; Rarotonga) and also with the 
proposed Government Radio-telegraph sta¬ 
tions in Australia, New Zealand and New 
Guinea. 

“The proposals were investigated 
and considered by the Radio Con¬ 
ference which sat in Melbourne from 15th 
to 21st December, 1909, when it was 
recommended that the scheme should be 
carried out by the Governments and that 
an Imperial Chain of Wireless Stations 
should be installed to provide Radio-tele¬ 
graph communication between all parts of 
the Empire and this resulted in an Empire 
Radio Service being established. 

“The Pacific Radiotelegraph Co. propose 
to erect two high power stations at Fiji 
and Ocean Island, with a communicating 
radius of 1,200 miles, by means of which 
all the smaller stations will be able to com¬ 
municate with each other, and with the 
cable station at Fiji, and also with 
Australia and New Zealand, when the 
proposed government radio stations at 
Southport and Doubtless Bay are installed. 

Referring to the opportunities for a car¬ 
eer which existed during the period he 
wrote about, Mr Hamilton expressed 
these thoughts: 

“It may be of interest to the present-day 
‘Pioneers of Inventions’ to know from one 
who has had much experience in new 
ventures that the developing and estab- 
ishing of new enterprises afford the great¬ 
est opportunities for the founding of a 
successful career, combined with interest- 
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The Approved Components Store (APC0S) assists by supplying 
electronic parts for the development, production and maintenance 
of electronic equipments. 

All items stocked by APC0S are approved to Joint Service 
Specifications and the Store operates under the Department of 
Air Quality Control Branch (Q.C.B.) Part 2 Approval, which enables 
it to issue all items with a Release Note acceptable to the 
Services and Government instrumentalities. 

The APC0S technical staff is readily available to provide informa¬ 
tion concerning specifications, components and alternatives if 
necessary. 
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ZEPHYR PRODUCTS PTY.LTD 


70 BATESFORD ROAD, CHADSTONE, VICTORIA 


FT-502 


High Compliance tweeters 


High Compliance wide range speakers 


(SOLE AGENT) 


SPECIFICATIONS- 
Size ■ 50 mm (2 in.) 

+ lmpedance : 8 or 16 ft 
Frequency Range: 2.000 —20.000 cs 
Sensitivity : 100 dB 
Power: 30 W max., 8W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight : 193 g (6 81 oz). Ceramic 
Weight: 615 g (1^ lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 


Double-cone speakers 


PW-65A 

Size : 160 mm (6‘£ in.) 
impedance : 8 Q 

Resonant Frequency (f„): 70-100c,s 
Frequency Range: f„—15,000c's 
Sensitivity : 97 dB 
Power: 6 W max., 5 W nom. 

Dimensions: 164.9 */>mm, 86.2 mm depth 
Magnet Weight: 77.6 g (2.73 oz) 

Weight: 476g (ljfc lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c 's; + at 3,000 c s 


SPECIFICATIONS 
Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f fl ) : 40-50cs 
Frequency Range: f„-2,000 c s 
Sensitivity : 97 dB 
Power: 30 W max., 10 W nom. 

Dimensions : 166 x 166 mm 
81.6 mm depth 

Magnet Weight: 500 g (1 lbs). Ceramic 
Weight: 1,660 g (Z% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


FW-202 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 30—40 c/s 
Frequency Range: f 0 —2,000c/s 
Sensitivity: 98 dB 
Power: 45W max., 15W nom. 
Dimensions: 208x208 mm 
90.8 mm depth 

Magnet Weight: 830g (\% lbs), Ceramic 
Weight: 2,760g (6& lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


LC-100 

Price $6.60. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 ft 
Attenuation : 6 dB/oct. 

Dimensions: 63.1 54 mm, 69mm height 
Weight: 280 g (9.88 oz) 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c 
Impedance : 8 or 16 ft 
Attenuation : 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34mm D 
Weight: 1,430 g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


FE-103 


Price $8.64. 
Plus Sales Tax 
$1.04. 

Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 65—95 c/s 
Frequency Range: f„~18,000c/s 
Sensitivity: 96 dB 
Power: 5 W max., 3 W nom. 

Dimensions: 105x105mm, 46.6mm depth 
Magnet Weight: 193g (6.81 oz), Ceramic 
Weight: 630g (1 lbs) 


Coaxial speakers 

Fx-201 


Plus Sales Tax 
$1.38. 


LC-300 


FHT-1 


FHT | Price $11.04. 

tImpedance: 16 ft P,u * Sa,M T ” $2 ' 30 ’ 

Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight* 330 g (11.75 oz) 


Size : 160 mm (6 y 2 in.) 

♦Impedance : 8 or 16 ft 
Resonant Frequency (f 0 ): 40—60 c/s 
Frequency Range: f 0 —20,000c/s 
Sensitivity: 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166 mm, 73.7mm depth 
Magnet Weight: 398g (14.04oz), Ceramic 
Weight: 1,260g (2^ lbs) 


Prices $23.88. 

Size : 200 mm (8 in.) Plus Sales Tax 
♦Impedance : 16 ft 
Resonant Frequency (f„): 45-75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5W nom. 
Dimensions: 206</mm, 137.5mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4% lbs) 


$4.98. 


'^Price $21.60. 


Plus Sales Tax 
$4.50. 


Size : 200 mm (8 in.) 

♦Impedance : 16 ft 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f„~ 18,000 c/s 
Sensitivity: 101 dB 
Power: 10W max., 5W nom. 
Dimensions: 206 ^mm, 140.7 mm depth 
Magnet Weight: 234g (8.21 oz) 

Weight: 2,200 g (4 % lbs) 


FE-163 


$14.64. 
Plus Sales Tax 
$3.05. 
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ing employment and much scope for de¬ 
veloping thir abilities. 

“Taking Radio-telegraphy as an example. 
It is, I think, well known that Mr Mar¬ 
coni (who has now become His Excellency 
the Marchese Marconi), came to England 
about 1896 as a young student from Italy. 
He found good friends here in Sir William 
Preece and his staff and later on in the 
directors of his company, who provided 
him with such capital and assistance as 
required to enable him to carry on and 
develop his experiments which have re¬ 
sulted in his becoming one of the most 
prosperous adventurers or pioneers in the 
establishment of Radio-telegraph services 
throughout the world. 

“Taking another adventurer in Radio¬ 
telegraph, Mr E. T. Fisk is now the Chair¬ 
man and Managing Director of the Amal¬ 
gamated Wireless Australasia — one of 
the most prosperous of the Marconi Com¬ 
pany’s subsidiary Companies. I brought out 
Mr Fisk to Australia in 1910 to assist in 
my negotiations for establishing Radio¬ 
telegraph services in Australia and New 
Zealand. Mr Fisk was a hard worker and 
a genius with ‘Wireless’ problems. 

“He was subsequently able to -take over 
the radio work I had initiated in 1904 
and he is today the head of the Radio¬ 
telegraph services in Australasia and has 
established a very profitable business and 
is finding interesting occupation for many 
hundreds of employees. 

“When I first became interested in wire¬ 
less in 1904 it was in its infancy and not 
regarded with much confidence as a practi¬ 
cal means of communication. It was very 
disappointing from financial returns as it 
was costly to install and impassible to 
guarantee a continuous service, but not¬ 
withstanding all the losses and difficulties 
I found great interest and pleasure in the 


work of introducing such a wonderful 
scientific discovery as ‘wireless’ and I do 
not regret the years of my life and the 
money I spent before receiving any re¬ 
turn. 

“My negotiations brought me in touch 
with many very interesting political, scienti¬ 
fic and commercial men of that time, and 
enabled me to make four journeys around 
the world, including the Pacific Islands. 1 
was one of the last to wish Captain Scott 
farewell before he sailed from Australia 
in 1910 for the Antarctic, when I arranged 
to provide a ‘wireless’ equipment for his 
ship on her return to New Zealand.” 

To conclude this look into the past from 
Ormsby Hamilton’s book, here is another 
letter: 

British Antarctic Expedition 
Terra Nova R.Y.S. 

Melbourne. 

17/10/10. 

Dear Sir, 

I am in receipt of your favour of 
today. 

In view of the probable development 
of Wireless Telegraphy in Australasia, it 
appears to me highly desirable that 
the Terra Nova should be fitted with an 
apparatus on her return to New Zealand 
in March or April, 1911. 

I have, therefore, great pleasure in 
accepting the kind offer contained in 
your letter. Should it be impossible to 
arrange the details of your proposition 
before the Terra Nova leaves for the 
Antarctic, Lieutenant Pennell will be em¬ 
powered to deal with such matters fully 
on the return of the ship. 

Thanking you for your kind wishes, 
Believe me, 

Yours very truly, 

(signed) R. Scott. Captain, R.N. 


WIRELESS INSTITUTE ACTIVITIES 

From the historical records compiled by George Glover VK3AG, 
come these items of past amateur activity. 

/ 1907 “Walter Jenvey, who was then The preface of the booklet stated that it 
Ihe Chief Electrical Engineer to the Vic- was the first of its kind in Australia and 
:orian Post Office, and at the time operat- filled a long felt want by Wireless Experi- 
ing his experimental wireless station at Red menters. 

El wood, Victoria, call 1920 —The re tum of peace after World 

sign RB, was requested by the Victorian \y ar j saw t he ccm trol of communications 
Government to establish the station at in the hands of the Navy , which augusl 

Queensclme for the purpose of transmit- body was greatly opposed to the resumption 
^8 a welcoming message to the then Q f amateur activities. With the able support 
Duke of York. of the Hon. W. M. Huges, amateurs were 

“As it transpired, s.s. Ophir did not able to finally convince Commander Cress- 

carry wireless, but h.m.s. St. George, the well that -they were fit and proper persons 

escorting cruiser, was fitted and two-way to be entrusted with licences. In the be- 
commumcation with Queensclme and later ginning these licences were restricted to 
Red Bluff was carried out up to 30 miles, receiving only. The licence fee was £2. 

This is, so far as is known, the first recorded . . . . . r , 

occasion of wireless communication be- KT Subsequently control passed from the 
tween shore and ship from Australia. A Navy .to .the P.M G.’s Department under 

rock cairn was set up at Queenscliffe to ' he watchful eye of Jim Malone, who apart 
mark the site from which the transmissions from being head of the department con- 
took place. cerned, was a staunch supporter of the 

‘Tt may be of interest to know that the amateur cause, 
tape recordings of both sides of much of 1923—^“A Wireless Institute of Australia 
this historic communication are preserved committee was formed to establish inter- 
in the Melbourne Public Library. Coherers national tests with the American Radio 
were of course used and these operated a Relay League. The committee members 
morse inker. (Bill Jenvey, VK2ZO, a well were:—Max Howden, H. K. Love, Ross 
known amateur in New South Wales is the Hull, E. K. “Cox and C. Philpott. Tests 
son of Walter Jenvey.) were arranged for May, 1923. 

“In 1914, under the title of ‘Wireless in Organised watches all over Australia 
Australia,’ the then Wireless Institute of resulted in Ross Hull, 3JU, hearing 6 CGW 
Victoria of Oxford Chambers in Bourke calling TJ on May 10th. On May 17th 
Street, Melbourne, published a booklet con- word perfect messages were received from 
taining the following information:— 6 JD and 6 KA 8,000 miles away. 

Commercial Calls, Land stations 1924 —A3BD was the first Australian 
(including Army and Navy stations) 33 amateur station to be heard in America. 

Commercial Calls, Ship stations However, on November of this year, Max 
(including all Navy and Merchant Howden, VK3BQ established for the first 
Marine ships frequenting Australian time two-way communication (using 85 

waters) . 309 metres) between Australia and 6 AHP in 

Experimental Calls: America, and on November 12th, between 

New South Wales . 167 Australia and G20D in England. 

Victoria . 195 Both 2DS and 2CM also managed to 

Queensland . 10 establish two-way communication with 

South Australia . 20 G20D during the month of November. 


Famous 

GELOSC 

equipment 



N3121 ALT A VOCE 
Portable Transistorised 
Amplifier System 

5 Watts output. Complete 
system supplied in carrying 
case. Extra speaker columns 
with amplifiers may be driven 
from the one microphone. 



N2583 AMPLIVOCE 
POWER MEGAPHONE 

Microphone can be used either 
attached to the megaphone or 
remote from it as required. 

★ 

Other Geloso products available 
include Stereo Amplifiers, Tape 
Recorders, Speaker Columns, 
Speaker Flares, Power Supplies, 
etc., etc. 


Call for literature and prices on 
any or all Geloso quality pro¬ 
ducts. 



VIC.: 608 Collins St., Melbourne. 61-2464. 
N.S.W.: 64 Alfred St., Milson’s Pt. 929-8066. 

S.A.: K. Farmer Sales Pty. Ltd., 286 Gilles 
St., Adelaide. 23-6131. 

OLD.: L. E. BouRhen and Co., 85 Central 
Ave.. Sherwood. 79-2207. 


W.A.: H. J. MacQuillan Pty. Ltd., 
WellinR St., Perth. 21-4821. ' 
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Send for details and specifications of all our 10.7 MHz 
Crystal Filters, post free. 


Frequency Range: 50Kc to 30Mc in 8 bands. All 
on fundamentals, accuracy 
± 1 % 

Modulation: Internal at 400 and l.OOOcps, depth 
variable from 0 to 60%. External 
modulation is also available. 
Attenuation: Up to 100 dB, in 1 dB step. 
Output Impedance: 75 Q, unbalanced. 

Size & Weight: 400f w) x 260(h) x 290(d)mm, 
16.1 kgs. 


Wide Band Signal Generator 

Frequency Range: 150KC — 150MC in 6 bands on 
fundamentals. 80MC — 300 
MC on calibrated harmonics. 
Output Level: More than 0.1V rms. 

Accuracy: Within ±1% on all ranges. 
Modulator: Internal at lOOOcps fixed, and exter¬ 
nal mod. possible. 

Audio Output Voltage: 0 — 4 V. 

Tubes: 12BH7, 6AR5, 5GF. 

Size & Weight: 295(w) x 228(h) x 160(d)mm 
3.7kgs. 


SANWA RADIO MEASUREMENT WORKS H - R0WE & 

—- BOX 1994 S, 


High Sensitive V.T.V.M. 

Voltage: 0 to 10mV~l,000V in 11 
ranges. 

AF Level: 60 to +62 dBm, in 11 
ranges. 

Accuracy: ±3% on all ranges (at 
1 kcps.) 

Freq. Response: ±ldB at 20cps to 
1 Mcps. 

Vacuum Tubes Used: 6AW8A, 6EJ7 
0A79x4, 3FS1 
Size & Weight: 155 (w) x 240 (h) x 
120(d)mm, 2.7 kgs. 

CO. PTY. LTD. 

G.P.O., MELBOURNE 
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CRYSTAL FILTER UMST 

10.7 MHz. 


Pye Crystal Engineers have designed a range of 10.7 MHz 
Crystal Filter Units for a narrow band VHF telecommunication 
system. 

These units have an 8 pole Tchebychev insertion loss characteris¬ 
tic and operate between equal source and load impedances. 

If ultimate stopband attenuations of 100 dB and more are to 
be obtained, great care must be taken to ensure adequate isolation 
of input and output circuitry. 

When used in a double conversion type receiver, the recom¬ 
mended filter position is immediately following the first mixer. 
This minimises unwanted signals fed through to subsequent stages. 


PTY. 
LTD. 

O.C.8. APPROVED ORGANISATION 

P.O. BOX 105, CLAYTON, VICTORIA, AUSTRALIA, 3168. 


Melbourne 

Brisbane 

Sydney 

Adelaide 


Phone 544-0361 
4-1571 
68-4111 
23-3979 


Perth 

Hobart 

Canberra 

Geelong 


Phone 28-4338 
3-3707 
49-6677 
21-5844 


SPECIFICATIONS 10-7A 


3 dB Bandwidth 
80 dB Bandwidth 
100 dB Bandwidth 
Ultimate Stop Band. 
Insertion Loss 
Pass Band Ripple 
Terminations 

Operating Temp, 
Range 

Physical size 
W eight 


1 3 kHz min. 

32*0 kHz max. 

42» 0 kHz max. 

1 00 dB min. 

3 dB max. 

2 dB max 
1*2 Kfi ±10% 

5 pF ±10% 

-15°C to +70°C 
1 - 75 x 1 x 0- 875" 

(4« 4x2• 54x2* 2cms) 
1*5 ozs . (42* 5gms) 


10-7A 


10 n M *0 kH, 

Cifttrt Fri'iiKf 10*7 MH] 
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NEW SOUTH WALES 

The membership drive sponsored by the 
council of the New South Wales Division 
is paying dividends, and it is expected that 
the final figures for the year will be the 
highest yet. Full details of institute activities 
and applications for membership may be 
obtained by writing to:— Administrative 
Secretary, Wireless Institute Centre, 14 At¬ 
chison Street, Crow’s Nest, N.S.W. 2055. 

BLUE MOUNTAINS FIELD DAY 

The 1967 Field Day of the Blue Moun¬ 
tains Branch of the New South Wales 
Division of the W.I.A. will be held at the 
usual venue — the Swimming Pool Grounds, 
Lawson. The date, Sunday, November 
19th. 

A full program has been arranged and 
all attending will be assured of an interesting 
and entertaining day. November is a plea¬ 
sant month in the Blue Mountains, Lawson 
an easy drive from Sydney, so make the 
trip to the Field Day. 

The event commences with a scramble 
on the way to Lawson, any frequency 
from 144MHz to 148MHz, AM or FM. 
It will be run from 10.15 a.m. to 11.00 
a.m. A pedestrian hidden transmitter hunt 
within the grounds will commence at 11.30 
a.m. With plenty of water, bush and marsh¬ 
land it should be an event of interest. 
1.00 p.m. to 2.15 p.m. will be the period 
for a twin hidden transmitter hunt on 
144MHz. 

The bus trip to the upper mountains 
leaves at 1.30 p.m. The final competition 
for the day is a 7MHz scramble running 
from 2.45 p.m. to 3.30 p.m.—any mode, 
any power (Within the limit). All will gather 
back at the pool for the prize presentation 
at 4.15 p.m. 

There will be the usual good prizes, hot 
water, soft drinks, ice-creams, etc. Come and 
meet some of the “western gang” and have 
a quiet ragchew if you don’t want to rush 
around the countryside. 


STANFORD RESEARCH 
INSTITUTE REPORT 

Continuing the findings of the Stanford 
Research Institute on the status of amateur 
radio to a community, the following extract 
of the report deals with regulations apply¬ 
ing to the amateur service: 

International Regulation 

The International Telecommunications 
Union (I.T.U.) is the principal agency for 
international regulation of radio com¬ 
munications, particularly frequency alloca¬ 
tions. Beginning with the Berlin conference 
of 1906, member countries met at irregular 
intervals, whenever the need for new agree¬ 
ment became acute. At these conferences, 
the radio frequency spectrum and 
the specific uses that are assigned to each 
segment are reviewed with the view to 
achieving maximum world-wide utilisation 
of the spectrum with minimum interference. 

“International regulation of amateur radio 
began with the I.T.U. Washington Radio 
Conference of 1927, which allocated six 
harmonically related bands between 
1.715MHz to 60MHz to amateurs. Subse¬ 
quent conferences (Cairo, 1938; Atlantic 
City, 1947; Geneva, 1959) reduced the width 
of some amateur bands, permitted other 
radio services to share increasing portions 
of these bands, and provided new allocations 
at progressively higher frequencies as the 
portion of the spectrum subject to inter¬ 
national regulations grew. The Atlantic City 
conference provided an additional amateur 
allocation at 21-21.45MHz and abandoned 
harmonic relationships in amateur alloca¬ 
tions above 30MHz. 

“Working within the overall framework 
of the I.T.U. is the International Radio 
Consultative Committee (C.C.I.R.). This 
committee conducts detailed studies of the 
various technical aspects of radio regulation 
and recommendations to the main body of 
the I.T.U. The Washington conference of 
1927 invited amateurs to participate in the 



| The contest committee of the New South Wales Division of | 

1 the Wireless Institute of Australia invites all VHF operators | 

to participate in the 1968 New Year Field Day. 

There will be five scoring periods during the contest which will be held 
| over the weekend 30th December, 1967 to 1st January, 1968. The periods set 
e down are: — 

| A. 1700 hours EST to2l00 hours EST Saturday, 30th December, 1967. 

B. 0500 hours EST to 0900 hours EST Sunday, 31st December, 1967. 

| C. 1100 hours EST to 1500 hours EST Sunday, 31st December, 1967. 

D. 1700 hours EST to 2100 hours EST Sunday, 31st December, 1967. 

= E. 0500 hours EST to 0900 hours EST Monday, 1st January, 1968. 

The bands of operation will be 144MHz and above with two sections: 
tunable equipment and net operation equipment. Logs may be submitted for 
either tunable equipment, net equipment or both. 

RULES: 

Logs should be submitted for all periods worked, but points can hi 
| claimed for only one period. If points are claimed in both sections, the same 
| period must be used for both sections. 

The points claimed for each contact can be calculated from the graph 
I given or the table as set out. 

One hour must elapse before a station can be reworked on the same band in 
| the same section. 

Contacts can be prearranged by any method. 

Stations may use any source of power. 

Contacts via artificial satellites or repeaters are not to be counted in the 
points scored. 

Multiple operators for any station are permissible, but only one call sign 
| can be used from each station. 

Stations will exchange numbers in every scoring contact. The first two 
i of these will be the readability and signal strength, and the last three will be a 
number between 000 and 999 starting at 001 at the beginning of each period. 

The numbers are to be given in sequence and the same series are to be used on 
I all bands used during any one period. 

Scoring distances will be taken from ICAO or 1:250,000 maps. 

Logs must be submitted to the VHF Contest committee in the State wherein 
1 the contestant resides, not later than 2nd February, 1968. 

Logs should contain: — 

Call signs of all amateurs participating. 

Normal log details. 

Antenna systems used. 

DC power input to the output stage. 

Location — including map reference. 

Miles for each contact and points claimed. 

Total points claimed for contestants’ best scoring period. 


| Contact Points: 

Points per contact may be claimed as follows— 


1 

Miles 

Points 

Miles 

Points 

Miles 

Points 

1 

0 - 62 

1 

165-169 

9 

263-275 

17 

5 

63- 75 

2 

170-182 

10 

276-289 

18 

| 

76- 89 

3 

183-195 

11 

290-299 

19 

= 

90-102 

4 

196-209 

12 

300-339 

20 

| 

103-115 

5 

210-222 

13 

340-379 

21 

1 

116-129 

6 

223-235 

14 

380-419 

22 

| 

130-142 

7 

236-249 

15 

420-459 

23 

I 

143-155 

8 

250-262 

16 

460-499 

24 


500 miles and over 25 points. 


The above table sets out the points for contact made on the 144MHz 
e band. For the same milage the points for the 432MHz and 576MHz are to be 
1 multiplied by 2 and for the 1296MHz band multiply by three. 

A trophy will be presented to the winner in both sections in the VK2 call 
1 area and probably the VHF groups in other areas will do likewise. 

Further details may be obtained by writing to: 

The Contest Committee, VHF and TV Group, Wireless Institute Centre, 
I 14 Atchison Street, Crow’s Nest, 2065, New South Wales. 
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RADIO HOUSE PTY. LTD. 

306 308 PITT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 


SPECIAL 

PURCHASE 

Set of three 
posted $3.75 

I f 


1 1,2 
CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 


MODEL ITI-2 MULTIMETER 

SPECIFICATIONS: 

DC Voltage: 5-25, 50, 
250, 500 and 2.5K 
(20,000 ohms per 
volt). 

AC Voltage: 10, 50, 
100, 500, 1,000 Volts. 
DC Current: 0-50 uA, 
0-2.5 MA, 0-250 MA. 
Resistance: 0-6K, 0-6M 
(300 ohms and 30K. 
at centre scale). 
Capacitance: 10 uuF to 
.001 uF to .1 uF. 
Decibels: Minus 20 to 
plus 22 DB. 

Price $11.75 
Posted. $12.25 


LIMITED STOCK ONLY 
Model RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000V 
DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-1 OK-1 Meg: 60 ohms, 

6 K ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V in four ranges. 

Size: 5in x 3iin x Hin. 

Weight: 13oz approx. 

Price $10.75 

Postage 50c to $1 extra. 


TRANSISTOR HEARING AID 

“APOLLO” Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x liin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


Actual Size 

"KEY IITE" $3.95 

Free. One spare mercury 
cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Posted anywhere 


MULT METER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price $31 

with leather case, $38.00. 
Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16 M x 2|” 
Weight: 1.41b approx. 


WANTED 

SALESMAN FOR OUR RADIO ELECTRICAL COUNTER 

Enquiries phone 61-3832 or write to 306 PITT STREET, SYDNEY 

- -- - -- - - . - - - -- 


Model RH 5 

• High sensitivity-20,000 
Ohras/V DC, 10.- 
000 Ohras/V AC. 

• 31n Meter. 

• Handy pocketable 
size. 

SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-300-1000 V (20,- 
000 Ohms/V). 

AC Voltages: 0-10-15- 
250-500-1000 V <10,- 
000 Ohms/V). 

DC Current: 0-50uA, 0- 
5-50-500mA. 

Resistance: 0-1 OK. 0- 

100K, 0-lMcg, 0-10 
Meg. 

(62 Ohms, 620 Ohms, 
6.2K, 62K at centre 
scale). 

Capacitance: O.OOOluF. 

0.005uF, 0.05uF-luF. 

Decibels: minus 20db to 
plus 36db In 2 ranges. 
Dimensions: (3V41n x 

5 Vein x min). 

Weight: 15oz approx. 


Price $18 

Postage 50c to $1 extra. 

Complete with Internal battery, 
testing leads with prods. 


any number can be connected 
together. 

Latest Stand type with Call But¬ 
ton on each unit. 

Ideal for office or home installa¬ 
tion. 


TRANSISTOR POWERED 
TELEPHONE 

SI 2.00 
eoch 
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C.C.I.R., which was established by that 
conference, and the amateurs did 
so throughout the next decade. However, 
because of the difficulty of drawing ud 
regulations relative to amateurs, their parti¬ 
cipation in the C.C.I.R. has diminished 
markedly since the end of World War II. 

“The 1932 Madrid Radio Regulations 
explicitly prohibited amateurs from provid¬ 
ing international message service for third 
parties unless specifically -allowed by the 
two countries concerned. Even though the 
United States does not prohibit this service, 
many other countries still do. 

Government Regulations in Other Countries 

“In other countries, amateur operations 
are regulated by a variety of agencies, 
sometimes including quasi-governmental 
amateur radio associations. In the United 
Kingdom, and typically throughout the 
Commonwealth and its dependencies, the 
licensing authority is the Post Office. Ama¬ 
teur organisations are striotly private and 
voluntary, as in the United States, and 
licensing of amateurs has no direct connec¬ 
tion with membership in an amateur 
organisation. 

“In Japan and the Republic of Korea, 
licensing is controlled by a government 
ministry with the co-operation of 
an amateur society, but membership of the 
society is not restricted to licensees, and 
licensees need not belong to the society. 
Finland and the Soviet Union are examples 
of yet another arrangement: amateurs are 
licensed, supported, and regulated through 
an official national society, and the society 
works closely with the Government. 

“In many countries, all telecommunica¬ 
tions (including broadcasting) are a govern¬ 
ment activity, and operation of radio receiv¬ 
ers as well as of transmitters must be 
licensed. In these countries, the 
term ‘Amateur’ may include those licensed 
to operate only shortwave receivers and 
listen to amateur and other transmissions. 
Such an amateur can progress to a trans¬ 
mitting licence, after which he will be 
permitted to engage in two-way communi¬ 
cation, using either his own transmitter or 
one belonging to a local club. 

“As in the United States, the trend in 
governmental regulation in other countries 
is towards decreased exclusive allocations 
and toward allocation of higher frequencies. 

Self-Regulation 

“Amateur self-regulation is largely accom¬ 
plished through the efforts of the various 
rational amateur societies. These include 
he American Radio Relay League 
A.R.R.L.); the Radio Society of Great Bri- 
ain (R.S.G.B.); The Wireless Institute of 
Australia (W.I.A); the Radio Sports Federa¬ 
tion of the U.S.S.R.; and the Amateur 
Radio Society of India. These along with 
nany others, have affiliated with a volun¬ 
tary organisation, The International 
\mateur Radio Union (I.A.R.U.). In addi¬ 
tion to the large formal societies, many 
ocal clubs have been organised throughout 
:he world. These clubs serve as a means 
:or co-ordinating radio amateur activities 
and as meeting places where radio amateurs 
can discuss technical and other matters of 
common interest. 

“The American Radio Relay League, one 
of the earliest and largest amateur radio 
associations, performs this function in the 
United States and serves as a semi-official 
spokesman for amateurs in matters under 
:onsideradon by the Federal Communica- 
:ions Commission. Through its affiliation 
with the International Amateur Radio 
Union, the League also acts as a centre 
of information for amateurs all over the 
world in matters under consideration by the 
I.T.U. 

“The tradition of participation in the 
regulation process continues to be an im¬ 
portant aspect of amateur regulation in the 
United States and to varying degrees in 
other countries. Having discovered the need 
for equity and courtesy in the early days 
of radio when frequency discrimination was 
technically difficult or impossible, U.S. 


radio amateurs in the 1920s willingly co¬ 
operated with the Secretary of Commerce 
in the enforcement of regulations. 

“As a part of this effort, they inaugurated 
their own ‘official observer’ system under 
the aegis of the A.R.R.L. in 1926. Official 
observers are specially qualified amateur 
operators who volunteer to monitor the 
amateur bands and send written notifica¬ 
tion to amateurs who are violating, or who 
are in danger of violating, F.C.C. regul- 
tions. On the air and in their journals, 
amateurs continually admonish one another 
to comply with regulations and adopt good 
operating practices. 

“Furthermore, some of the present re¬ 
quirements for frequency stability and 
purity of emission were incorporated into 
F.C.C. regulations at the suggestion of the 
United States amateurs. This is in keeping 
with the long established practice of the 
amateur radio service of supporting techni¬ 
cal improvements and practices that will 
permit more effective operation everywhere 
in the crowded spectrum. 

“The result is significantly greater com¬ 
pliance with regulations and significantly 
fewer demands on the F.C.C. monitoring 
system than might otherwise be the case. 
Following a 1965 soot-check of amateur 
stations, an F.C.C. official commented ‘from 
an inspectional standpoint, the amateur 
radio stations look very good.’ (In the 
fiscal year 1965, the Field Engineering 
Bureau of the F.C.C. issued notices of 
violation to less than one-half of one per 
cent of the total radio amateurs in the 
United States. The Bureau noted that in 
contrast to operators in other services, 
amateur operators almost always correct 
violations immediately upon notification.) 

Trends in Regulations 

“Continuing pressure can be expected at 
future international conferences for the 
amateur radio service to share i‘s alloca¬ 
tions in the high-frequency (HF) band and 
to move to higher frequencies. On the other 
hand, a rapidly growing demand for long 
distance commercial communications sys¬ 
tems with large numbers of channels (which 
are most effectively provided by microwave, 
satellite, and even new cable systems) may 
at least temporarily reduce this pressure. 

“The amateur radio service, along with 
international broadcast and aeronautical 
and maritime mobile services, will probably 
continue to request HF allocations for inter¬ 
continental communications in the forsee- 
able future. 

“The very-high-frequency (VHF) and 
ultra-tfiigh-frequency (UHF) amateur alloca¬ 
tion are of increasing importance for local 
communication in congested area and, to 
a limited degree, for long distance com¬ 
munication via OSCAR satellites and land 
based broad-band relays. Therefore, future 
international conferences can expect con¬ 
tinued amateur interest in these bands. 

“Increased use of the VHF, UHF, and 
higher bands by commercial communicators 
using tropospheric scatter techniques and 
communication satellites (such as Syncom) 
should reduce the need of these users for 
the HF bands. 


Spectrum Use 

“An amateur’s selection of operating band 
is influenced by several factors, including 
official regulation, preference, and expedi¬ 
ency. The last factor of course results from 
the dependence of transmission duality on 
propagation and interference conditions and 
may vary considerably in the course cf a 
few hours, or even within a single contact. 

“Here is a summary of spectrum allo¬ 
cations to the amateur service. Starting with 
the first restriction in 1912 to operation 
above l,500KHz, the amateur service in 
the United States was restricted in 1924 
to a total of 4,OOOKHz in four specific 
bands between l,500KHz and 16MHz. Then 
in 1927, at the first international conference 
in which amateurs were considered, they 
were constrained to a total of 3,485KHz 


DECCA-KELLY 15 in. WOOFER 

Rated at 50 watts R.M.S. the frequency 
response of the Mk. VII woofer extends to 
5 kHz. from 30 Hz. but the recommended 
Xover is at 2V2 kHz. Total flux is 350,000 
maxwells. Guitar models are available at 
the same price. This is the perfect bass 
reproducer for a multiple speaker system. 
Ask for enclosure recom¬ 
mendations. Encel price in- (krn 
eluding Sales Tax .. $3*7.3U 


NEW BASS REPRODUCER FROM 
DECCA-KELLY 

The Model DK-1 12 in. woofer is the unit 
used in the Kardioid enclosure. Total flux 
is 250,000 maxwells. Frequency response is 
30-5000 Hz. and the recommended Xover 
is at 2!/2 kHz. Transient peaks of up to 
100 watts will not damage the voice coil 
assembly. For normal continu¬ 


ous ^use^ rating is 35 watts gQ 


R.M.S. Price inc. Sales Tax 


DECCA-KELLY RIBBON TWEETER Mk. II 

Long regarded as the most effective and 
advanced tweeter available for domestic 
speaker systems, the Mk. II Kelly has 
extreme clarity and is priced 
at only (including Sales 
Tax) . . 


$39.00 


ACOUSTIC LENS FOR TWEETER 

For use with the Mk. II Decca-Kelly tweeter 
. . . considerably improves HF 
dispersion. Greater "spread” $"|2 50 


costs only (inc. Sales Tax) 


ENCEL SERVICE DIVISIONS 

Modern and efficient service centres operate 
in Sydney and Melbourne. Up to the minute 
servicing equipment is provided and skilled 
technicians who have been specially trained 
actually save you money when service is 
necessary as time expended is kept to a 
minimum. Encel service does not cost — it 
pays. _ 

NOW THE MAGNIFICENT CELESTION 

"DITTON 15" COMES TO AUSTRALIA! 

Measuring but 21" x 9 1 /?" x 9y2", the 
"Ditton 15" features the HF 1300 Mk. II 
tweeter, a complete new bass drive unit and 
an auxiliary bass radiator. Frequency response 
is 30-15,000 Hz. and extends beyond this 
figure. Read the enthusiastic review in the 
August issue of "Hi-Fi News", pages 265-267. 
Here at last is a compact speaker system 
which gives "total" performance over the 
complete musical spectrum. Ask for copies 
of this review. The "Ditton 15” can be re¬ 
garded as the first high fidelity system avail¬ 
able using the new "auxiliary 
bass radiator" principle. Encel QQ 


price 


LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM6 (17.500 
lines) is now available on immediate delivery. 
Write for EMQ’s or call for your personal 
quotation. Cabinet drawings available on re¬ 
quest. _ 

DECCA-KELLY KARDIOID ENCLOSURES 
Beautifully finished in selected teak veneer, 
the Kardioid features the Mk. II Kelly Ribbon 
Tweeter and a recently developed 12” Model 
DK 1 bass reproducer. An acoustic lens and 
crossover network are standard. The per¬ 
formance of this outstanding enclosure is an 
excellent tribute to the Decca-Kelly organiza¬ 
tion. Encel price including Sales Tax $139. 
A kitset of the components only (includ¬ 
ing working drawings of the 
cabinet) can be supplied for $ 109 


FERROGRAPH TAPE DECKS 

Model 6G stereo four track Ferrograph tape 

decks are still available for only $159. Three 

heads, three speeds, three motors. Now you 

can build a professional quality 

stereo recorder for modest out- 

lay. Inc. Sales Tax $ I Du 

N.I-MI 


nc 

ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 294563, 294564. 

■Wholesalers •Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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in six harmonically related bands between 
l,715KHz and 60MHz. 

“As a result of increased demands by 
other users for space in the HF range of 
amateur allocations, some of the original 
amateur assignments have been reduced, 
and amateurs have been required increas¬ 
ingly to share parts or all of some of the 
bands with other services in all regions of 
the world. The 160-, 80-, and 40-metre 
bands (1.5-2.0MHz, 3.5-4MHz, 7.0-7.3 

MHz, respectively) illustrate these 
trends. Increased constraints are particularly 
evident in the 40 metre band over the 
years since the Washington, DC., I.T.U. 
conference of 1927. 

“The long-term tendency has been to 
give allocations to the amateur service in 
higher frequency regions that are not yet 
considered valuable by other users. As ama¬ 
teurs have subsequently developed tech¬ 
niques for communicating in these regions, 
other users have exerted pressure, both 
nationally and internationally, to obtain 
space — often at the expense of the ama¬ 
teur service. This tendency is especially 
marked in the region above 6MHz; how¬ 
ever, a possible new trend also appears: 
more rapid development of new spectrum 
space by commercial services than by ama¬ 
teurs. 

“This apparently occurred in the years 
between the Atlantic City I.T.U. conference 
in 1947 and the Geneva I.T.U. conference 
of 1959. While a relatively large amount 
of spectrum space in the region above 
120MHz was allocated exclusively to the 
amateur service at the 1947 conference, 
virtually all of the exclusivity was with¬ 
drawn 12 years later at the 1959 conference. 
Not only did amateurs lose exclusivity, but 
were relegated to a secondary, ‘non-inter¬ 
ference basis’ position in most of the bands. 

“This loss of position probably resulted 
from the relatively small amount of their 
activity in the bands above 450MHz in the 
early part of the period between the con¬ 
ferences. Thus a new trend may have been 
established. The amateur service may have 
permanently lost an opportunity to retain 
exclusive allocations in these bands, since 
radiolocation and other services established 
themselves more rapidly and were therefore 
in a strong position to achieve primary 
allocation. 

“Today, amateurs have access to a total 
of 3,500K.Hz in six specific bands between 
l,800KHz and 29.7MHz (one of the band} 
is not harmonioally related to the others); 
however, only 2,600KHz of the 3,500KH2 
is exclusive. Amateurs also have allocation} 
in 10 bands in the VHF, UHF and highei 
frequency bands and are authorised to oper¬ 
ate in the region above 40GHz.” 


Youth. Radio Scheme 


Lapel badges are now available to all 
members who have gained the Elementary 
Certificate or higher. The cost is 50c plus 
5c postage. Badges are only availablel 
through club leaders. Club leaders must 
verify the applicant’s certificate level when 
application is made. 

VICTORIA 

The latest additions to the register of 
clubs in Victoria are: Traralgon Technical 
School; Mornington High School; City of 
Oakleigh Youth Club; Heidelberg Technical 
School; Wodonga Technical School. 

Under the guidance of Bill Magnusson. 
members of the Footscray Technical Col¬ 
lege Y.R.C. presented an excellent exhibi¬ 
tion of amateur radio during Education 
Week. 

The Australian Postal Institute Training 
School Radio Club has recently changed 
its well-known call sizn, VK3ZTT, to a new 
full call sign of VK3API. Extension and 
modifications to the club equipment are un¬ 
der way and it will become very active on 
the high frequency bands. It is also re¬ 
ported that work has started on 576MHz 
and teletype equipment. 


You are invited to call, phone or post coupon for free information on radio telephone 
equipment. (Please X square opposite requirement.) 


MAIL 

THIS 

COUPON 

~tedcuj 


□ VHF, AM & FM □ HF MARINE 

□ HF LAND MOBILE & BASE □ AIRCRAFT 


Name. 

Address . 


VHF AM MOBILE RADIO 
TELEPHONE 

operation 70*85 mcs. 1 to 
5 Channels. 


HF MARINE 
RADIO TELEPHONE 

Single channel including 
aerial and aerial matching 
unit. Coverage 1.6 to 10 mcs. 


ectronics 

PTY. limited. Phone 40 1212 
(A unit of Jacoby Mitchell Holdings Ltd.) 
376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 

DEALERSHIPS AVAILABLE IN CERTAIN AREAS 


LM160 


LM230A 


LM75B11 


VHF FM MOBILE RADIO TELEPHONE 

for operation on frequencies 156-172 and 70-85 mcs., 
single or multi-channel. 


VR60TM 


VHF AM BASE STATION RADIO TELEPHONE 

for operation on 70-85 mcs. Remote control 
facilities available. 


HF MARINE AND BASE STATION 

RADIO TELEPHONE 

Coverage 1.6 to 10 mcs. and includes broad¬ 
cast band reception. Transistorised. 7 to 10 
Channels. 


LM18 


HF MOBILE 
RADIO TELEPHONE 

Multi-channel for use in vehicle. 
Coverage 1.6 to 10 mcs. Tran¬ 
sistorised. 1 to 5 Channels. 
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AUSTRALIS OSCAR A 
Details of Transmitters 


The Australian amateur radio satel¬ 
lite Australis Oscar A, designed and con¬ 
structed by members of the Melbourne 
University Astronautical Society and the 
Melbourne University Radio Club, will 
carry two transmitters operating in the 
amateur frequency allocations. The high 
frequency (HF) unit will operate on 
29.450MHz and the very high frequency 
(VHF) unit on 144.053MHz. Circuits of 
both transmitters are shown at' right. 

Latest reports are that the package 
is successfully meeting pre-orbital tests 
being carried out by the OSCAR pro¬ 
ject in the United States. It is anticipated 
that the launching into orbit will take 
place early in 1968. Amateurs in New 
South Wales and Victoria are combining 
with M.U.A.S. Australis Project group 
in the development of repeater equip¬ 
ment for an Australis II satellite. 

Those interested in tracking Aus¬ 
tralis Oscar A may obtain details, from 
project co-ordinators, on the procedures 
to be adopted and the distribution of 
reporting forms. 

Co-ordinators in each Australian State 
are: 

New South Wales: Alex Swinton, 
VK2AAK, Box 1, P.O. Kulnura, 2251. 
Phone Kulnura 261. 

Victoria: Bill Rice, VK3APB, 54 Maid¬ 
stone Street, Altona, 3018, Melbourne. 
Phone 65-8549. 

Queensland: Lawrie Blagbrough, 

VK4ZGL, 54 Bishop Street, St. Lucia, 
4067, Brisbane. Phone 7-3198. 

South Australia: Brian Tideman, 
VK5TN, 33 Ningana Avenue, Kings’ 
Park, 5034, Adelaide. Phone 71-8144. 

Western Australia: Don Graham, 
VK6HK, 42 Purdom Road, Wembley 
Downs, 6019, Perth. Phone 26-2864. 

Tasmania: Peter Frith, VK7PF, 181 
Punchbowl Road, Launceston, 7250. 
Phone 4-1345. 

Project Australis address is: Project 
\ustralis, Melbourne University Astro- 
lautical Society, Union House, Park- 
ville, 3052, Victoria. Phone (office 
lours) 34-0484, Ext. 843. 


CAMP TECHNOLOGY 

Applications to attend Camp Technology 
lave doubled each year for the past three 
'ears, forcing the organisers this time either 
:o run two camps or to disappoint many, 
rortunately it will be possible to run two 
:amps. Camp 1 for first- to third-form 
>oys and Camp 2 for fourth- to sixth-form 
loys. Both camps will be held at “The 
Grange,” Mount Victoria, New South Wales. 

The electronics program will include — 
4udy of basic circuits, demonstrations and 
construction, testing and experimenting in 
he audio, radio (both HF and VHF), 
computer and control fields. Special ses¬ 
sions will prepare and examine boys for 
several of the Youth Radio Scheme courses. 

The photographic program will follow 
he film exposure through developing and 
mlarging as well as providing various speci¬ 
alist sessions. Each camp will cater for 
oeginners as well as the advanced students 
in both fields. 

The dates are: Camp 1, December 27 
1967, to January 4, 1968; Camp 2, January 
5, 1968 to January 13, 1968. The fee for 
each camp will be $21. Camp Technology 
is sponsored by the Inter-School Christian 
Fellowship and any secondary-school boy 
may apply. Application forms may be ob¬ 
tained from: The Secretary, Camp Tech¬ 
nology, 5 Wandoo Avenue, Ryde, N.S.W. 
2112 (phone 80-1264). Q 


MODULATION-—^ 
input o-nyiy^ 
RFC 



AUSTRALIS OSCAR A VHF TRANSMITTER 



AUSTRALIS OSCAR A HF TRANSMITTER 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY - STABILITY ACTIVITY-OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. . 




ml?** 


Consult us for Crystals for any mobile Radio. 
Prices depend on tolerance and frequency required. 

DISCOUNT FOR QUANTITY ORDERS 


Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND—MESSRS. CARREL & CARREL, 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) LTD., 
894 Hay Street, PERTH. 

MESSRS. A. E. HAROLD PTY. LTD., 
123-123 Charlotte Street, BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street. HOBART, 
and 29 St. John Street, 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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AMPLIFICATION 


★★★★★★★★★★★★★★★★PHONE 51-3845 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


20 

CT330 



20 

CT500 


220S 4000 OPV 

D.C. Volta 3, 25 123, 308, 2500. 
A.C. Volta 10, 50. 250. 1000. 
Current: 250uA, 250mA. 

Resistance: 0-10K, 0.1 Met. 

$7.95 post 50c 
C.T.330 20K. OPV 

D.C. Volt. «, 6, 30, 120, 600, J2#0, 
3000. 6000. A.C. Volts. 6 30, 120. 
600, 1200. D.C. Current .06*6, 60. 
600mA Resistance, 6K, 600K, 6me*. 
60meg. D.B. mines 20 to plus 62. 
5 Range*. Specially suitable for 
transistor use. 

$15.95 Post. 50c. 

C.T.500 20K.OPV 

D.C. Volts, 2.3, 10, 30, 250, 500 
1000 A.C. Volts, 10, 50, 250, 500. 
1000. D.C. Current, .05, 5.50 

500mA. Resistance, 12K, 120K- 

1.2 meg., 12 meg. D.B. minus 20 to 
plus 62. 

$13.25 Post. 50c 


P.T.34 1000.0PV 

D.C. Volts, 0, 10, 50, 230. 500, 

1000. 

A.C. Volts, 0, 10, 50, 250, 500, 

1000. 

M.A. 1*100*500 RESISTANCE. 

$5.25 Post. 50c. 

200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250, 500. 

2500. A.C. Volts, 10, 50, 100, 500, 
1000. D.C. Current, 50uA, 2.5 

250mA. Resistance, 6K, 600K, 

Capacitance, 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Turin Cone. 

8in. $7.00 

lOin. $9.95 

12in. $7.90 

5in. $4.50 

5ia Tweeter. $3.75 

4Jn Single Tweeter. $2.75 

12!n Heavy Duty 20 watt .. $17.50 

NEW SPEAKERS 

2fn, 15 obms.$2.73 

2V4in, 8 ohms.$2.73 

244in, 15 ohms.$2.75 

3V4In, 8 ohms.$2.83 

3 Vila, 15 ohm*.$2.85 

4In, 15 obms.$2.90 

6in, 15 ohms .$4.25 

7in x 5in, 15 ohms.$4.75 

6in, 3, 8, 15 ohms.$4.25 

8in, 3, 8, 15 ohms.$4.75 

12in, 3, 8, 15 ohms .. .. $5.75 

Pins 50c post. 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 
Long range reception. Deluxe model. 
Push-button station selector . $59.50 
Standard model, with 

speaker.$49.50 

Standard aerial. $5.75 

Lock down model. $8.75 

$8.75 _ 

AMPLIFIERS 
Public Address Range 
240V-AC 



MXNL4TURE P.A. AMPLIFIER, 

15 WATTS OUTPUT. 

Multi Match Ferguson OP. trans 
former input for crystal mikt and 

pick-up with electronic mixing. P.P. 

EL.84 output.$39.30 

30 Watt. As above, EL34 

P.P.$53.50 

40 Watt. As above EL34 

P.P.$79.30 

60 Watt. As above 6DQ6 

P.P.$98.50 

LINE OR VOICE COIL 


TRANSFORMERS 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/201n. As above.$65.50 


P.A. SPEAKERS 

, WATT 

Sin Units in Waterproof 
Projection Homs. 

15 Ohm Voice Colls. 

$13.50 

In Double Ended Flares. 
Duo lateral Coverage. 

$14.50 

Line Output Transformers 
to suit. 

$1.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 10* 

Imp. 50K with Switch. 
Freq. Response 
100*10,009 C/s. 

$11.75 

Model DM*401 
with switch 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model 

$3.50 

91n Goose Neck $5.09 


TACHOMETERS 



Mu Hard ACE, Scaled for 5.7 or 9K. 

$20.75. 

With Dwell Angle $23.75 

OHNAR. 

240 degree, Circular Movement. 

Scaled 6K or 8K.$24.75. 

Standard Scale. 6 or 8K $19.75 
Postage: N.S.W. 50c; Interstate 75c. 



REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-fi equipment. 

$5.75 

Port. 35e. 


CO-AXIAL SPEAKERS 
C.S.-20. 8" 

V.C. 16 ohm. Cross over, 3,000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

$15.95 


HORN TWEETER 
CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight mib. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model. 4-speed. 

$21.50 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 

Port. N.S.W. $1.25, Intmato $1.75. 
De Luxe Model 

with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 

Two spindles. 


$37.50 


G 


STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpieces. 
SPECIFICATIONS: 
Frequency Response: 25-17,000 cps. 
Nominal power 1 watt. 

V.C. Imp., 8 ohms each channel. 

$7.75 


PANEL METERS 


[ \ »!* ' L 

i.X.1 


EDGE METERS. 1 mA. 

Scaled V.U.S. 
Tuning Stereo Bal. $2,50. 


REVERB UNIT 

COMPLETE with AMPLIFIER 

E.A. October Issue. Kitset $39.95. 
Wired and tested, $41.95. 


DU-MONT 


Sin Laboratory Standard Oscilloscope, 
first-class condition. 


$99.00 


ELECTRONIC ORGAN 

Portable for bands 100 transistors. 
37 Keys plus 6 major, 6 minor 
chords. $300.00. 

61 Key board plus Pedal Clavier 
8 watt amplifier. Reverb tremelo — 
5 tone changes Suit Home or 
Church use. $495.00. 


RECORD PLAYER 

Latest model 4-speed. 

Mono $11.50 
Stereo $14.50 

24,VAC Operation. 


SIGNAL INJECTOR 

Transistorised. Fountain Pen sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 

$4.75 

Post. 25c. 


NEW RECORDING 
TAPE 

31n Mylar LP 300ft. $1.03 

51n Mylar LP 909ft. $2.00 

5in Mylar DP 1200ft. $2.30 

5%ln Mylar LP 1200ft .... $2.50 
5y<in Mylar DP 1800ft .... $3.75 

71n P.V.C. 1200ft. $1.59 

7in Mylar LP 1800ft .. .. $3.73 

71n Mylar DP 2400ft .. .. $5.00 

lOViln Mylar LP 3600ft . .. $7.50 
Post. 25c per spool. 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 

Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampare.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and 8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 
automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/1* per 
second, plus-3 % minus -1%. Drive Motor: DC Micro 
motor with Governor. 

Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 
Separation (Cross Talk): Better than 45db. Signal to Noise 
Ratio: Better than 40db. Price $99.50 


MULLARD 

MAGNAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 
SUPER BOOKSHELF $40.50 

Po«t! N.S.W. 50c, Internal. $1.00. 

PLAYMASTER 
BOOKSHELF UNITS 
61n 8in 12in 
$29.50 $33.50 $36.50 



f —i 

teamosajij 


GUITAR 
AMPLIFIERS 

10-Watt. Two Channel, with Twin 
Cone Speaker .. $33.53 £26/15/ 
14*Watt, 4 Inputs, Bom and Treble 
Boost. 2 Twin 

Cone Speakers .. $63.00 £31/10/ 
17-Watt, Four-Channel. Bass and 
Treble Boost. Two 
Twin Cone Speakers $76.23 £38/2/6 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin Cone 

Speakers .. .. $109.05 £54/10/4 
Vibrato with foot control and 2 pre- 
let controls for frequency and In¬ 
tensity. $10.50 (£5/5/) extra on 
shore models. 

14 plus T4 WATT 

With Reverberation. May be vsed 
as 28 Watt or as 14 Watt pins 14 
Watt Reverb. Two 9 x 6 Woofer 
Speakers. Two 9 s 6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato control 
Included. 

$163.50 £81/15/- 

SLAP BASS OR BASS GUTTAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12!n Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt.$79.75 

45 Watt.$99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato If required, $10.50 extra. 

PLAYMASTER 116 

GUITAR AMPLIFIER 

Kit Set. $79.95 

Wired and tested.$91.95 


PLAYMASTER 117 

<0 Watt. 

KITSETS $90.75 

Wired and lested, $96.75. 


REVERBERATION- 

PRE-AMPLIFIER 


2-Channel input. Fully transistorised, 
A.C. Powered. 

Plugs Into and matches any Guitar, 
Organ or P.A. Amplifier. 

£29/17/6 $59.75 


TAPE ECHO UNIT 

Suits any Guitar amp. 
without any alteration. 
JUST PLUG IN. 

$139.50 


PLAYMASTER 106 
AND 107 




Feb. and March Elect. Awt. 

106 

WIRED AND tested. $88.75 
107 

.. ..$79.00 


WIRED and 
TESTED .. . 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Sp«e. AC.V. Imr.—300 Vnni 10 
winces. Accuracy $ cps—1.2 me, 
plos-mlnnj 2dB. It cps-1 me. plus- 
minus ldB. 20 cps-250 KC., phm- 
minus O.ldB. 

dB. Scale: 40-30-20-10.0. 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50. 

MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5-3.15-50.150.500.1300 V. 
Rms. AC.V. 0-1.5-5.13-50.130-500. 
1500 V Rms. 0-1.4-4-14-40-140-400- 
1400-4000 V. P.P. 

Resistance RX10.100, .IK, .10K, 
.100K, ,1M. .10M. Decibel— lOdb, 
mines-plus 6MB. 

140 VJLC. 


TEST EQUIPMENT 


»|j 

- C' '* 

® e* 



WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K, Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 6-Inch $111.60 

T.O.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage 
impedance, transformer ratio, turn 
latlon reslstance^to 200 megs, at 

Indlcatioas by eye and meter. 


$47.75 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull, 8 Watt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 

$77.00 


ELECTRIC GUITAR 

Pickup Units.$8.75 

Accordion Pickup Units .. 58.75 
Harmonica Pickop Units .. $1.95 
Post. N.S.W, 40cj Interstate 75c. 


$42.50 


SIGNAL GENERATOR 

Deluxe Model TE20D. 

Freq. range 120 KC—500 Mca. 

7 Bands. Accuracy 2 per cent. 
Output 3V. Provision for XtaL 
Suitable for self calibration. Marker 
generator. Printed circuit. 240 V.A.C, 

$27.50 

Post., N.S.W., 7!ci Interstate $1.25 


T.C. 

2 


VALVE TESTER 

Tests all valves, diodes, rectifier* 
checking filaments, shorts. Merit om 
direct reading. Good-bad meter. 
Complete with tube chart. 

$26.75 

Post, N.S.W. 25o Interstate $1.23. 

T.E. 50—99—5011 

Checks. No Vistas. Compactrons, 
etc. 

$34.25 


G.D.O. 

UNITS 

Leader. $10. 6-Hand. 2 Mru to 
260 Meg Nurlstortfcd, 240 V.A.C. 
Operation. Modulated, Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E. IS Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.AC. 
operation 

$39.50 

Post, N.S.W., SOcj Interstate, 73c. 
T.E. 15 Transistorised, 7 Band, 
360 Kc to 270 Megs. 

$34.75 


AUDIO GENERATOR 

DeLuxe Model TE—22D. 

Freq. range. Sine 20 cps—200 KC. 
SQ. 20 cps—25KC. Output voltage. 
Sine 7V. SQ. TV P-P. Output lm- 
pedance 1000 ohms. Acc. 5 per cent. 
Distortion less than 2 per cent. 4- 
range attenuation. 

1/1, 1/10, 1/100, 1/1K, Printed 
circuit. 

240 V.A.C. 

$41.50 

Port. N.S.W $I.t»i Inltrrtat. S1.5* 



PLAYMASTER 

115 

The new solid state Stereo-Amp¬ 
lifier. April Issue. 

Wired and Tested.$104.00 

Kit Set . $90.00 

Pre-amp to suit 

»tic cartridge .. .. $12.00 


PLAYMASTER 118 

KITSETS $79.75. 

Wired and tested, $89.75. 

Fitted with Pre-Amp to suit 
Magnetic Cartridge. 

$12.00 Extra. 
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636 KING STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA," Hllma Street, Collaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP N o. 42 

COMMUNICATIONS 
RECEIVERS 

FAMOUS AMERICAN 
R.C.A. RECEIVER 

Model AR-88LF. 

Freq. coverage, 6 bands, 
75kc-550kc. 1.5 Mcs-30 Mcs. 

14 valves. Perfect Working Order. 

$199.00 


NEW 

HOME LIGHT 
BATTERY 

CLYDE OR DUNLOP 
19 Plate. 130 Ampw 
Dry Charged. Cells. 

$3.25 £1/12/6 each 


AC-DC MOTORS 

32v and HOv, 1/8 H.P. 
High Speed Series. 
$3.75d Post 75c. 

1/20 H.P. 24v D.C. Geared. 
Approx. 200 r.p.m. 

$5.75 

Post 75c. 


NEW VALVES 


1A3 .. .. 

1A5 . . 

1C5 .. 

1C6 .. .. 

1C7 .. .. 

1D5 ... 

1F3 .. 

1G4 .. 

1H5 .. .. 

1H4 .. .. 

1J6 .. .. 

1K7 .. 

1L4 .. .. 

1M5 .. 

1N5 . . .. 

1Q3 .. .. 

1T4 .. 
6AR6 

6AS7 .. .. 
6B6 .. 

6B8 . . . . 

6BF6 

6C8 .. . . 

6F6 .. .. 
6G6 .. . . 

6G8 .. .. 
6J6 .. .. 

6J7G .. . 

6J8 .. .. 

6K6 .. 

6K7 . . 

6N7 .. 

6SA7 Metal 
fiSC 7 

6SH7 .. . 

6Sj7 .. . 

6SK7 

6SN7 .. . 

6SS7 
6X5 .. 

7C5 .. 

7N7 .. 

7W7 .. 
12A6 .. . 

12AT7 
12BE6 .. 

12BH7 
12C8 
12SJ7 
2A3 .. 

2C26 .. . 

2X2-879 
3A4 .. .. 
3B7 .. .. 
3D6 .. .. 
5X4 .. 

5Y4 . . 

5Z4 . . 
6AC7 

6AG5 .. . 
6AG7 

6AJ5 .. . 

6AL5 . 
6AM5 . 
6AN5 


75c 
75c 
75c 
$1,25 
50c 
. 55c 
$ 1.00 
75c 
75c 
75c 
$1.25 
50c 
50c 
50c 
75c 
50c 
$ 1.00 
$1.25 
$2.00 
75c 
75c 
$ 1.00 
75c 
$ 1.00 
75c 
$1.50 
$ 1.00 
. 75c 
$1.75 
75c 
50c 
75c 
75c 
$ 1.00 
. 40c 
. 95c 
$1.25 
. 75c 
$1.25 
. 75c 

. 50c 

. 75c 
. 50c 
. 50c 
$ 1.00 
$ 1.00 
. 75c 

$1.25 
$1.25 
$2.00 
. 75c 
. 50c 
$1.25 
$ 1.00 
$VO0 
. 50c 

. 50c 

$ 1.00 
75c 
. 95c 
$ 1.00 
. 50c 
. 75c 
. 75c 
$1.25 


12SK7 
12SL7 
47 .. 

76 .. .. 

84/624 . . 

723A 

809 .. .. 

813 .. .. 

829B and 
Socket 
866A 

954 .. . 

956 . . . 

1603 .. 

1616 .. 
1619 
1629 .. 

1050 .. . 
9006 .. 

AV11 .. 
CA19 . . 
CK1Q13 . 
CV63 .. 
CV66 .. 
CV1102 
CV1133 
CV1136 
EBC33 
EC70 .. 
ECH33 .. 
EF36 .. 
EF37 .. 
EF39 .. 
EF72 .. 
EF73 .. 
EK32 
EL91 
EM35 
KTW62/ 
6U7 
RL27 
VR65 .. 
VR75/30 
VR105/30 
VR150/30 
VT502 
32 .. 

42 .. 

45 .. 

37 .. 

49 .. 

53 .. 

59 .. 

89 .. 

77 .. . . 

CL4 .. . 
EMI .. . 
TZ40 
6AB7 .. 
6C6 .. . 
6SC7 .. 
7A6 .. 

9006 .. 

6L6 .. 
6AK5 .. 
807 . . 


. 50c 

$1.25 
$1.25 
.. 75c 
$1.25 
$6.00 
$1.75 
$7.00 

$3.75 
$1.50 
. 50c 

. 50c 

. 50c 
. 50c 

$2.00 
. 50c 
$2.00 
. 50c 
.. 25c 
$10.50 
$1.50 
.. 75c 
. . 75c 
.. 75c 
.. 73c 
.. 75c 
. 75c 
.. 40c 
$1.50 
.. 75c 
.. 75c 
.. 75c 
.. 40c 
.. 40c 
$1.30 
$1.00 
. 75c 

. 75c 
$140 
.. 50c 
$1.50 
$1.50 
$1.50 
$1.25 
$1.00 
$1.00 
$1.00 
$1.00 
$1.00 
SJL.00 
$1.25 
$1.00 
$1.00 
$1.25 
$1.25 
$1.00 
.. 75c 
$1.25 
. . 75c 
. 75c 
. 50c 

$1.50 
.. 75c 
$1,75 


GENEMOTORS 


Input Output 
12v 600v 300mA 
12v 500v 350mA 
12v 1200v 200mA 
24v 250v 100mA 
24v 540v 200mA 
24v 300v 250mA 
12v 275r 110mA 


New 


New 

New 

New 


$11.00 

$17.00 

$13.00 

$4.00 

$4.00 

$5.50 

$7.50 


CHASSIS PUNCHES 

SIZES 04". TV’. 1”. 

1W* with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Port JOc. Interstate $1.00. 


NEW POWER 
TRANSFORMERS 


1960 51n CRO .. 

325 x 325 150MA. - 

285 x 285 300MA.$14.70 


800V and 270V 300MA 
240-110V 1.3KA Auto 
150 x 150V 30MA .. 

225 x 225V 40 MA 
124V Doubler 300MA 
130V Doubler 400MA 
145V Doubler 450MA 
150V Doubler 500MA 
220V Doubler 600MA 


*W.M 


$15.00 

$21.80 

$2.75 

$3.00 

$6.75 

$7.75 

$9.75 

$10.75 

$14.70 


3" SELSYN MOTORS— 
TRANSMITTERS 

50VAC—500cps. 

$5.75 £2/17/6 

Post 15c, Interstate $1.08 


RELAYS 


6 V, 3-pole Miniature .. .. $1.50 

12 volts, DPDT, 5 amp $2.00 

12 volt* DPDT.$1.25 

lOOpf TX var. condensers .. $1.00 
Hi-spced Polarised relay .. $5.00 

2000 ohms.$1*2$ 

1000 ohms.$1.25 


PADDED DYNAMIC 
HEADPHONES 

100 ohms..$3.00 

With 50 ohm. Dyn. Mic. 

$4.50. 

Post 50c. 


OIL FILLED 
CONDENSERS 

.5mfd 600V. 33c 

2mfd 600V. 65c 

lmfd 600V. 65c 

4mfd 600V. 63c 

4mfd 2.5X .. $3.80 

lmfd 3000V. $1.70 

.5rafd 5K, .1 5K, .1 3K AC 

.23 4K, .5 2WK.ea. $1.50 

4mfd 3000V. $3.50 

2mfd 3000V.$2.50 

lmfd 3000V.$2.00 

1.25rafd 6000V. $4.50 

mfd, 4000v.$3.00 

2 mfd. 2000v.$1.50 

4 mfd. 1500v.$1.50 

1 mfd. 1500v.$1.00 

8 mfd. 600v.$1.00 

1 mfd. lOOOr.$1.00 


PYE 

EX-TAXI TRANSCEIVER. 
Complete. All valves, speaker, Mlc, 
Clean condition. 

$32.00 


NEW C.R.O. TUBES 

3AP1-906 3in. $2.75 

CV112 51n. $2.00 

VCR97 6ln. $3.75 

ACR10/VCR139A 31n .. .. $3^)0 

CV1522 IVaIq . $2.25 


AIRCRAFT 

GENERATORS 

28v D.C. 100 Amos. 

$25.00 


NEW HEADPHONES 

5 Ohm.$1*35 

2000 Ohm. • • $2.25 

4000 Ohm.$2.50 

American Lightweight .. $1.25 

Lapel Crystal Mikes • • .. $1.15 

Crystal Mikes with switch .. $1.50 
Telephone Contact Pick-up 
Units .$1.50 

Poet 25c pair. 


NEW ROTARY 
CONVERTERS 

160 Watt, 50 Cyd*. 

24v to 32v input. 
Output can be supplied 
for 50-110 or 240v. 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watts, as above 

$73.75 £36/17/6 


TRANSISTORS 

2N1T4.«•«<> 

2N422 .J4.50 

2N441 .$4.00 

High-powered units for 75-watt 

audio, 200-watt power units or 

transistor ignition. 


NEW G.M.F. 

1/0 H.P. 240V-A.C. Mo:orj. 
2 speed. Reversible. 

Capacitor Start. 
Double-ended drive. 

Ball bearings. 

$5.50 £2/15/- 


NEW FAN MOTORS 

2-speed. 1500-3000. 

IDEAL FOR TAPE RECORDERS 

$3.50 


4 CHANNEL 
PRE-AMPLIFIER 
MIXER 

Made by S.T.C. for A.B.C. 
Professional Standard. 

$39.50 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

$55.00 £27/10/- 


New Condition 
8c RECEIVERS 

Post-war version of H,R.O. 
4 band 1.6 to 26 mess. 
Air tested. Perfect order. 

$90.00 £45/-/- 


FUZZ BOX 

Kltaet or Wired and tested. $12.00. 


AR7 RECEIVERS 

Realigned, Air tested. Perfect order. 
Rack Mounted or Cabinet. 

CRYSTAL FILTER 

240v A.C. Operation. 

Freq. coverage, 140kc-20 mcs. 

5 Plug In Coll Boxes. 

$105.00 


WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices 
;» Call, write or phone, any time. ( 


NEW ELECTRO¬ 
STATIC 5KV VOLT¬ 
METER $49.00 


NEW 

MINIATURE 
D.C. MOTORS 

1W to 3V. 6600 R.P.M. 

39c ea. $3.50 doz. 

Post 10c. Post 30c. 


BENDIX BC221 
FREQUENCY METERS 
$75.00 



NEW TRIO JR-200 
KITSET 

Dial assembled. Components mount¬ 
ed. Full instructions and circuit. 
Complete in every detail. 

Freq. 550 Kc—31 Mcs. 4 bands. 
Electrical bandspread. A.N.L.-B.F.O.- 
A.V.C., M.V.C.-S meter R.F. Stage. 
7 valves. 

240v A.C. Operation. 

$95.00 

Also available Wired and Tested 
including matching Speaker and 
Cabinet. 

$15.00 extra 


1*0 
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LISTENING AROUND THE WORLD 


Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception. 


Excellent Reception on the 11-Metre Band 

The sunspot cycle due to reach its peak in the middle of 
next year, has resulted in many stations using the 1 1 metre 
band, and high quality reception has been observed from 
these stations in the past few weeks. 


The opening of the 11-metre band has 
resulted in signals from all continents 
being heard at various times of Che day, 
with best signals from Europe in the period 
0900-2200GMT. Signals have been observ¬ 
ed from Africa at 1200 and almost around 
the clock from North America. The fact 
that the maximum sunspot count is expect¬ 
ed an April next, when the eleven-year 
cycle will reach its peak, means this band 
will be used to its maximum this summer 
by international broadcasters, and many 
signals would be heard in the next 
few weeks. We have compiled a summary 
of the stations using this band between 
25650 and 26100KHz to help readers to 
locate stations and enjoy this clear, inter¬ 
ference-free reception. 

Great Britain: The BBC is using the fre¬ 
quency of 25650KHz in the World Service 
from 0900GMT. To Central Africa the 
frequency of 25720KHz is used from 1030 
to 1315GMT. A program in Chinese is on 
25750JCHZ from 1000GMT and the fre¬ 
quency is used to 15545GMT with other 
programs to Asia. African services are on 
25670KHz from 1000GMT when they 
open in Swahili, while another freauency 
26080KHz is used to Africa from 1100 to 
1200GMT. Further services to Africa in 
French at 1200 to 1415GMT are also on this 
frequency. 

United States: Voice of America is using 
25880KHz, 1145-1300GMT, from the Tan¬ 
gier transmitter to South Asia. VOA pro- 
;rams to North Africa from the Greenville 
ransmitter are on 25950KHz, 1245-2100 
3MT, and 26040KHz, 1145-2000GMT. 
Norway: Radio Norway, Oslo is using 
1 metres with powers of 120 and 10KW, 
o the Pacific and Far East, 0700-0830, 
•n 25730KHz; to Far East, 1100-1230, 
>n 25730, 25900KHz; to India and Middle 
Sast, 1300-1430, 25900KHz; to America 
nd South Africa, 1500-1630, 25900KHz; 
o North Africa, 1700-1830GMT, 25730, 
:5900KHz; to the Pacific and South 
America, 1900-2030, 25730KHz. Many 

>ther frequencies in the lower bands are 
ised to support these transmissions. 

South Africa: Radio South Africa 
n Johannesburg is using 25730KHz in 
English at 1200GMT, this being the first 
’.se of this band by the SABC. It is reported 
rom Europe, but reception should also 
e possible in the Pacific area at this time. 

RADIO GABON SCHEDULE 
The present schedule of Radio Gabon, 
Libreville, is on a card with a picture of 
Africa, as used by several of the former 
French colonial territories. The reception 
>f this station, and its verification, takes 
>ur total of countries verified to 217 (in¬ 
cluding Malawi and Cameroons, which are 
ilso new countries to our log book). 

The transmitters at Libreville are on 
>650, 4777, 3300KHz, and Franceville is 
>n 6030 and 3350KHz. Tranmissions are 
daily 0600-0630, 1030-1330, 1730-2130 


GMT; Saturday the schedule is extended 
to 2300GMT and Sunday the sign on is 
0700GMT to sign off 2100GMT. 

YVPP VERIFIES 

An airmail verification including a fine 
pennant has been received from YVPP 
San Antonio, Venezuela, in less than a 
month. The station recently switched fre¬ 
quency from 3235KHz to 4760KHz and 
has printed a new verification letter and 
pennant. Verification letter is from the 
Director, Snr Rodrigo A. Carvagal M. 
The station, known as Radio Frontera, has 
the postal address of Radio Carrera 5 Entre, 
San Antonio del Tachira, Venezuela. The 
station, which is heard opening at 1000 
GMT, has 1500 watts, and uses a delta 
antenna 60 feet high for its broadcast 
on this tropical band. The full station 
network is YVOO, 960Hz, 1000W: 

YVPP, 4760KHz, 1500W; YVLS, 11725 

KHz, 500W; YVOO-FM, 104MHz, 50W. 
The pennant shows a radio call and slogan 
on the top with four calls listed, with a 
crest and the network slogan across the 
bottom. 

RECEPTION OF CE975 CONFIRMED 

Last month’s reception of a-new Chilean 
signal on 9752KHz, has been confirmed 
by Radio Mineria, Santiago. This station 
has been operating for some years on 
11970KHz, but tne new frequency of 
9752KHz heard at 2300GMT is an addi¬ 
tional outlet. Station slogan is “Radio 
Socedad Nacional de Mineria,” and the 
address is Casilla 2626, Santiago. Stations 
listed are CB106, 1060KHz; CE607, 6070 
KHz; CE1197, 11970KHz. The verification 
letter is in English and Spanish and is 
signed by Luis Hernan Videla Pachseo, 
Engineer. The attractive pennant in red and 
silver has the medium wave call CB106 
and “Mineria” running down it. Verifica¬ 
tion was in less than three weeks by air¬ 
mail. 

BENIN CITY VERIFIES 

A verification in the mail from the 
Nigerian Broadcasting Corporation, Mid- 
West Regional station and Benin City has 
an interesting background. The letter was 
written shortly before the Benin City fell 
to the forces from Biafra, and was inadver¬ 
tently sent to a listener in Sweden, who sent 
it on to the writer. This new station of the 
Nigerian Broadcasting Corporation oper¬ 
ates both on medium wave and short wave. 
The short-wave transmitter is on 4932 
KHz with 10KW of power and uses 
simple folded-dipole aerial. The medium 
wave transmitter is on 638KHz. 

Reception reports from listeners are wel¬ 
comed, according to the Engineer in Charge, 
G. N. Nwuli. The station address is 
Nigerian Broadcasting Corporation, Benin 
City, Nigeria. A pamphlet on the NBC 
is also sent with the verification letter. 

MALAWI BROADCASTS 

Verification letter from the Malawi 
Broadcasting Corporation gives details of 


transmissions on both medium wave and 
short wave from the studios in Blantyre. 
The full postal address is Malawi Broad¬ 
casting Corporation, P.O. Box 453, Blan¬ 
tyre, Malawi. 

Medium Wave 

Southern Regional 764KHz 10KW, Fort 
Johnston 899KHz 1KW, Central Regional 
702KHz 1KW, Karonga 692KHz 1KW. 

The schedule is Monday to Friday, 0345- 
0605, 0700-2100GMT: Saturday 0345-2305 
GMT; Sunday, 0355-2105GMT. 

Short Wave 

Monday to Friday, 0345-0605 3380 

10 KW, 0700-1515 5995 10KW, 1530-2105 
3380 10KW. 

Saturday 0345-0605 3380 10KW, 0620- 

1515 5995 10KW, 1530-2305 3380 10KW. 

Sunday 0355-0605 3380 10KW, 0620-1515 
5995 10KW, 1530-2105 3380 10KW. 

BRUSSELS USING 6010KHz 

Radio Nacional Beige transmissions from 
Brussels have been heard in New Zealand 
to sign olf at 2100GMT, after the trans¬ 
mission to Africa. Programs are in Flemish 
and French, and the station is noted best 
when closing on the unannounced channel 
of 6010KHz. The program is 1830- 
2100GMT, and at 2115GMT transmission 
opens again for a service to North and 
South America. Reception is noted also at 
this time, and a report from Sweden Calling 
DXers lists the frequencies as 9615, 9740 
and 15335KHz. Reception is fair, but the 
use by Berne (Switzerland) of 6015KH 7 
has a detrimental effect on the signal level 
at times. 

Another new frequency for Brussels 
observed is 21590KHz whioh opens at 
1000GMT with programs to Africa. Signals 
are fair, but better reception is obtained 
on 21510KHz, which also carries the same 
program. It would seem that Brussels is 
trying to find an additional frequency in 
the 13M band. Last year they used 
21690KHz for a period. 

Here is the full schedule of the Radio 
National Beige transmissions, with programs 
in French, Dutch and Congolese, beamed 
to the Far East, Africa and North and 
South America. 


GMT 


KHz 


1000-1215 

17860 

21510 

21590 

1215-1300 

17860 

21510 

15335 

1500-1715 

11715 

17860 

9645 

1715-1830 

17860 

9740 


1830-2100 

17115 

17860 

6010 

2115-2215 

15335 

9615 

6010 

2215-2300 

15335 

9615 

6010 

2315-2400 

11895 

9615 

6010 

0000-0100 

11895 

9615 

6010 


AFRICAN SIGNALS REPORTED 

Several readers including Tony Marr, 
Auckland, and Brian Clark, Wellington, 
N.Z., report good reception of signals from 
Africa, at 0600 and around 1800GMT. 

Reunion: ORTF St. Denis is now back 
on 48Q7KHz, moved from 4820KHz, and 
heard in French at 1715GMT. The full 
schedule is 0230-0500, 1400-1830GMT, using 
2446, 3250 and 4807KHz; and 0500 to 
1400GMT on 3250, 4807 and 7245KHz. 
All transmissions are on 602 and 1125KHz 
on medium wave. 

Afar: Radio Afar, Djibouti, in the former 
French Somaliland, is heard with programs 
in Arabic at 1800GMT. The station is 
using 4780KHz and is at times mixed with 
Tanzania on the same channel. 

Tanzania: Dar es Salaam is noted on 
4915KHz with news in Swahili, and then 
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United Trade Sales Pty. Ltd. 

280 LONSDALE STREET, MELBOURNE, C l. 
TELEPHONE: 32-3815 


SOLID STATE SIDEBAND 
Alll 9Mhz. SSB EXCITER 



Designed in Switzerland and now 
manufactured in Australia, the 
Alll combines the finest German 
Crystal Filter, Diode Ring Modu¬ 
lator, Solid State Circuitry, and 
a Fibreglass, printed circuit board, 
which all contribute to make the 
Alll the ultimate in a 9Mhz 
SSB Exciter. 

SPECIFICATIONS: 

CARRIER SUPPRESSION: Greater 
than 65db. 

UNWANTED SIDEBAND SUP¬ 
PRESSION: Greater than 85db. 

AUDIO FREQUENCY RE¬ 
SPONSE: 350-3,000 Hz. 

MIC INPUT IMPEDANCE: 50-300 
ohms. 

MIC INPUT SENSITIVITY: 
lmV on 5 K Ohms load. 

SUPPLY VOLTAGE: 12 Volts. 

Current Consumption: 25mA. 

Price with KVG XF9B FILTER, 

$ 120 . 


A112 5.0-5.5 Mhz V.F.O. 

(Illustrated). 



ii 


Using Transistors and highest 
quality components to attain the 
high degree of stability required 
for SSB. the A112 is a must for 
any SSB Rig. May also be used 
as remote VFO on most SSB 
Transceivers. 

Specifications: 

Frequency Stability: Better than 
100 Hz over 12 hours; better than 
8Hz over 10 mins. 

Output: 350 mV on 220 ohm load 
Supply: 12 Volts Stabilised. $22. 

PALACE SA805 STEREO 
AMPLIFIER 

4 Watts per channel. 

60Hz—15Khz ± ldb. 
Distortion less than 3 p.c. 

Hum and noise —50db below 
rated output. 

Sensitivity: Xtal. 150mV. 

Aux. lOOmV. 

$34.00. 


A113 5.0 Mhz. VFO AMP. 



For use with the A112 VFO when 
a valve type mixer is used or when 
the A112 is used as a remote VFO 
on an existing transceiver. 

Output 1-volt rms on 220 ohm load. 

$7.00, 


A114 9 Mhz. AMP. 



Designed for High Level mixing or 
with a valve type mixer. Amplifies 
output or Alll Exciter. Output 1 
volt rms on 220 ohm load. 


EICO 753 TRI-BAND 
TRANSCEIVER KIT 
SSB-CW-AM. 
Specifications: 

Frequency Range: 3490-4010 Khz. 
6990-7310 Khz. 

13890-14410 Khz. 

R.F. Power Input: 180 Watts PEP 
SSB. 

180 Watts CW. 

80 Watts AM. 

Output Impedance: 40-80 ohms. 

Audio Input: High Impedance, low 
level. 10 Khz. Receiver offset tun¬ 
ing. High level ALC prevents flat 
topping. 

Receiver Selectivity: 2.7 Khz at 
minus 6db. 

Exceptional value at $328.78. 
Delivery ex stock. 


Leader LSG11 Signal Generator. 
Frequency Range: 120Khz—130 

Mhz—Fundamental. 

Calibrated Harmonics: 120-390 

Mhz. 

Modulation Frequencies: 400 and 
1000 Hz. AF Output Adjustable. 


MULTIMETERS 
CT 330 20K.OPV 
DC Volts: .6, 6, 30, 120, 600, 1200. 
3,000, 6000. 

AC Volts: 6, 30, 120, 600, 1200. 
DC Current: .06, 6, 60, 600 mA. 
Resistance: 6K, 600K, 6MEG, 60 
MEG. 

DB: —20 to 4*62 dbm in 5 ranges. 

$15.75 post 50c. 

CT 500 20K OPV 

DC Volts: 2.5, 10, 50, 250, 500, 
1000. 

AC Volts: 10, 50, 250, 500, 1000. 
DC Current: .05, 5, 50, 500 mA. 
Resistance: 12K, 120K, 1.2MEG, 

12MEG. 

PB: -—20 to -f62dbm. 

$13.00 post 50c. 

OL 64 20K OPV 

DC Volts: 0.3, 1.0, 10, 50. 250, 500. 

1 , 000 , 5 , 000 . 

AC Volts: 10, 50. 250. 1,000. 

DC Current: .03, 1.0, 50. 500 mA, 
10A. 

Resistance: 5K, 500K, 5MEG. 50 
MEG. 

Extremely suitable for transistor 
use. 

$19.10 post 50c. 

MULTIMETERS 
200H 20K.OPV. 

DC Volts: 5, 25, 50, 250, 500, 2500. 
AV Volts: 10, 50, 100, 500, 1000. 
DC Current: .05, 2.5, 250 mA. 
Resistance: 6K, 600K. 

$10.50 post 50c. 

PT34 1000.0PV, 

DC Volts: 10, 50, 250, 500, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 1, 100, 500, mA. 

$5.25 post 50c. 

KEW 33 20K.OPV FULLY 
PROTECTED 

Features Diode Overload Protection 
DC Volts: 10, 50, 250, 500, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: .5, 10, 250 mA. 
Resistance: 20K, 200K, 2 MEG. 
$16.30 post 50c. 

TECH. TO 3in PORTABLE TV 
OSCILLOSCOPE. 

Specifications: 

Vert. Amp. Sens. lOOmVP-P/CM. 
Vert. Amp. Input Impedance 
2Mft—25pf. 

Vert. Amp. Response 1.5Hz— 
1.5MLz. 

Horizontal Amp. Sens 900mV 
P/P/CM. 

Horizontal Amp. Response 1.5Hz— 
800Khz. 

Horizontal Amp. Imp. 2Mft—20pf. 
Input. 

Time Base: 

10—100Hz 100—lKLz. 
lKhz—lOKhz. 10—80Khz. 

50—300Khz. 

Internal IV P—P/CM Calibration 
Voltage. $136.00. 


Crystal Osc. 1-15 Mhz. FT243 
Type. 

Coaxial RF Output Socket: $30.00. 
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follows popular music till the station closes 
at 1830GMT. The National program in 
Swahili is 0300-0500 on 3251, 5050KHz: 
0900-1330 on 7165, 9530KHz; 1330r2000 
on 3251, 550KHz. The 4915KHz channel 
seems to be an additional frequency. 

SOUTH VIETNAM EXPANSION 

The South Vietnamese Government has 
announced a new policy to provide the 
country with a strong radio service. In the 
next three to four years, the Government 
intends to cover the country with large 
transmitters, in key areas, rather than having 
small transmitters all over the country. It 
is estimated that at present the Government 
can reach by radio 100 per cent of the 
population in the Saigon area, 70 per cent 
in the provincial areas and 40 per cent 
in the countryside. 

Interest in the programs of Radio Saigon 
is increasing, and the new policy of higher 
powered stations on medium wave in key 
points should also mean that listeners in 
the Pacific will be able to hear South 
Vietnam signals more easily than at present, 
When Saigon 610KHz is the main signal 
audible. 

LAGOS ON 15155KHz 

The Overseas Service of the Nigerian 
Broadcasting Corporation at Lagos has been 
received in its first daily English program 
at 0600GMT. The frequency of 15155KHz 
is used and provides good reception for 
the 15-minute session which includes news 
and then a commentary. Some sideband 
interference from the strong Saudi Arabia 
signal on 15150KHz is the main cause of 
loss of signal quality. Lagos announces at 
the end of the broadcast that this is a 
daily transmission for Africa and it is the 
first transmission for the dav. Lagos con¬ 
tinues to be heard at 1800GMT on 4990KHz 
with English. During the past few weeks, 
it has been possible to hear this frequency 
at 0600GMT also, but not during the 
summer months. 

CLANDESTINE SIGNALS 

Many stations operating on short wave 
do so for political motives, and are regard¬ 
ed by the governments of countries to 
which they direct their signals as renegade 
stations. These “freedom” stations are 
loath to give their locations, so listeners 
cannot obtain confirmation of reception, al¬ 
though many interesting signals have been 
obtained from these sources over the years. 

“Radio Ezukadi” has been heard opening 
at 2130GMT using 15080KHz. Announce¬ 
ments in Spanish, English and Basque are 
given when this station opens its trans¬ 
missions with programs beamed to Spain 
from Eastern Europe. 

“Liberation Radio” is one of the best 
received signals in the South Asia area. 
This station carries programs in Vietnamese 
md it is presumed this is operating from 
Vorth Vietnam or China. Signals have been 
loted on 10020KHz at 1100GMT and news 
n Vietnamese is at 1130GMT. The station 
las also been observed on 7390KHz. 

BUENOS AIRES USING 11710KHz. 

Reception of transmissions of “Radio 
Argentina Exterior” (RAE) in Buenos Aires 
s widely reported in Australia and New 
Zealand on 11710KHz. Signals have been 
-eceived with news in French to 2215GMT, 
md following station identification, a pro¬ 
gram of light music is presented. The major 
nterference is from Vatican Radio using 
U705KHz to New Zealand and Australia 
>200r2212GMT, and then again to the 
Philippines at 2230GMT. The period 2212- 
2230GMT is the only time when the Buenos 
Vires signal can be tuned with little inter- 
erence, though Moscow on 11715 KHz can 
3 e troublesome during this period. The 
Argentine signals are not often reported in 
this area and the only other RAE signal to 
be heard is on 6090KHz, where the major 
cause of interference is the Sydney ABC 
station VLI6 on the same frequency. 

MARINE BROADCASTING ACT. 

The passing of the Marine Broadcasting 
Act in Great Britain, which became law on 
August 15, ended the four-year period of 
broadcasts from the off-shore radio stations. 
Two stations still continue to operate, as 
reported last month. Radio Caroline North 
is off Douglas in the Isle of Man, where 


the local Government is opposing the British 
Government’s directive to close the station 
and has allowed it to continue to operate. 
Off the British Coast is Radio Caroline 
South, which now has programs in Dutch 
and English and has its offices in 
Amsterdam, Holland. 

It is now an offence to publish certain 
material in Britain about unauthorised sta¬ 
tions. Penalty for printing this material is 
up to three months in prison or a fine of 
£ 100 . 

RADIO VILA BROADCASTS 

Radio Vila, New Hebrides, recently com¬ 
pleted its first year of operation, and it 
program hours remain as when the station 
first commenced to operate from this British- 
French condominium. 

The station is best received on 3905KHz, 
in the transmissions on Tuesdays to Friday 
0700GMT. At 0655GMT a news bulletin in 
pidgin English is broadcast and at 0700 
GMT drum beats precede the closing 
announcement in English and French. 
Transmissions at present are 0030-0115 on 
7260KHz and 0615-0700 on 3905KHz. The 
closing announcement states that the station 
is on this schedule, and is operated by the 
New Hebrides Broadcasting Service. Power 
is 500 watts, and most of the musical pro¬ 
gram preceding the news in Pidgin consists 
of popular numbers in English and French. 
News in English and French is also heard 
on other days in the transmission, the pro¬ 
gram at 0615 being a repeat of the 
0030GMT transmission. 

ALGERIA BROADCASTS 

Announcing in English as “Radio of the 
Democratic Republic of Algeria’’ Algiers is 
being received on many frequencies in its 
three major programs. Arabic is on the air 
0600-2359GMT on 11810KHz. An inter¬ 
national program, mainly in French, is 
0630-0830 on 11835, 9510, 6080KHz, 1200- 
1430GMT on 11835, 11715, 9510KHz; 1700- 
2359GMT on 11835, 9510, 6080KHz. The 
Kabyl program is 0630-0830, 1200-1430, 
1800-2230GMT on 9685KHz. 

The medium wave transmitter Oran 1 
which is using 300 KW on 548KHz medium 


wave is to boost its power to 600KW shortly 
according to “BBC World Radio Club.” 
Radio Algiers verifies with a card and re¬ 
ports should be sent to Radio Algiers, 21 
Blv. des Martyrs, Algiers. 

RADIO UNIVERSO—5015KHz 

The Bolivian station CP48 La Paz, which 
we verified last winter when heard in the 
late afternoons, has now been received at 
good level opening at 1005GMT on 5015- 
KHz. The station uses a station chime play¬ 
ed for one minute before opening at 1005- 
GMT. Using an orchestral theme the station 
opens with its slogan “Radio Universo, 
La Paz” and gives frequencies as 730KHz 
on MW, 5015KHz on SW and 92000KHzon 
FM. Then follows an opening devotional 
program and music before normal broad¬ 
casting transmission commences. The station 
verifies with a fine pennant and letter; the 
pennant gives the station slogan, operating 
frequencies and the address: RADIO UNI¬ 
VERSO, Casilla 232 La Paz, Bolivia). 

KOLD-W1LKES 

News on the operation of the medium- 
wave station KOLD at Wilkes has been 
received from Dr. K. E. Hicks. Dr Hicks 
comments on our item in the March issue 
when we gave details on the Cocos-Keeling 
Island station, and says he was associated 
with this station in its early days. He built 
the station in 1961 and ran the breakfast 
session for six months, before leaving the 
island in 1962. The call and frequency 
VKW 1400KHz were officially allocated in 
1960, but the station’s existence was not 
widely known to DX listeners. 

Dr. Hicks goes on to tell how he has 
been associated with KOLD at Wilkes, on 
1410KHz, which was built in 1963 in asso- 
ataon with Steve Grimbsley. The station is 
located in Antarctica, at 100 degrees 
East 66 degrees South. Power is about 30 
watts, and they use a long-wire antenna. 

The station provides entertainment for 
camp personnel, and has been of great 
value to field parties travelling inland. Pro¬ 
grams of music and rebroadcasts of news 
have been received from up to 300 miles 
away from Wilkes. 


FLASHES FROM EVERYWHERE 


EUROPE 

SWITZERLAND: Berne has made a major 
frequency reshuffle in the service to 
Europe in English, Portuguese and Span¬ 
ish. Transmissions on 11865KHz have 
been replaced by a new outlet on 6015- 
KHz. The European Service 1845-2030- 
GMT in English, 2045-2245 in Spanish 
and Portuguese and for Swiss abroad, 
is carried on 7220 and 9665KHz. 

U.S.S.R.: Radio Kiev is to broadcast in 
English to Europe each Monday, Thurs¬ 
day and Saturday at 1900-1930GMT on 
9740, 11730, 11760KHz and at 2230- 
2300GMT on 1240KHz medium wave; 
also to North America on Tuesday, Fri¬ 
day and Sunday, 0030-0100GMT on 
9680, 9710, 9810, 11750, 12030KHz. 

From 0430 to 0500GMT, transmission 
is on 9610, 9630, 9680, 11750KHz. 

LUXEMBOURG: Radio Luxembourg is 
reported now to have a transmission in 
French directed for reception in Canada. 
Tfie transmission at 0500GMT and using 
15350KHz. Luxembourg is also noted at 
0600GMT when using 6090KHz, but at 
this time interference is from VLI Syd¬ 
ney on the same frequency. 

PORTUGAL: Radio Lisbon has a new 
transmission in French for reception in 
Europe. Signals in the Pacific are also 
good in this new service 0700 to 0745 
GMT, on 6025, 6185 and 7130KHz. 
This is a repeat of the previous day’s 
French broadcast. Portugal is still using 
21495KHz in its Far East Service 0730- 
0900GMT, giving best reception in this 
area. The channel is also used 0915- 
1330, 1345-1700, 173G-1945GMT. Another 
frequency, 21700KHz is well received at 
2100 GMT in a program in Portugese to 
South America. 


AFRICA 

GUINEA: The station at Conakry uses 
a new channel with news in English 
at 2020GMT. The frequency is 15310- 
KHz, and it carries the same program 
as 11965KHz. The station appears to 
be testing for a new 19M band channel, 
as Guinea has also been heard on 1530- 
KHz, 0600-0830GM T, in South Africa 
by Richard Ginbey. 

SOUTH AFRICA: Radio South Africa, with 
relays of the domestic services, has 
made some moves in its 60M band 
relays for internal reception. The 4875- 
KHz outlet is now carrying an Afrikaans 
program; 4945KHz the commercial 
Springbok Radio; 4975KHz the English 
transmission; 4810KHz is used for English 
and Afrikaans for South West Africa. 
Tests have also been observed on 4860- 
KHz at 193QGMT. 

MALAGASY: Radio Malagasy has been 
heard testing irregularly on 15270KHz at 
1540GMT. The station relays the French 
service at this time. The Malagasy ser¬ 
vice has been heard opening at 1500GMT 
on 3232KHz as well as on 3370, 
6135KHz. 

GHANA: Radio Ghana now has two 
national and one commercial program, 
according to a South African listener. 
The two networks have been heard on 
3350 and 3366KHz, and the commercial 
program is on 4980KHz which has been 
heard at 1930 to 2140GMT, with light 
music and frequent commercials. The 
station identifies as “The Commercial 
Radio Service of the Ghana Broadcast¬ 
ing Corporation, Accra.” 

UGANDA: Radio Uganda, at Kempala, 

is reported to be planning an external 
c ervice to commence next year, but the 

163 


tLBCTRONICS Australia, November, 1967 






RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000.PHONE: 67-4286 
5A MELVILLE ST., HAWTHORN, VIC., 3122. PHONE: 86-6465 

ESTABLISHED 1947 


CITIZENS BAND CRYSTALS 

To suit Japanese Walkie-Talkies a^d Trans¬ 
ceivers, P.M.G. Approved Freq. 27.240 Me. 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Subminiature W’ pin spacing 27.240 
or 26.785. $3.50 each, or $6.50 a Pair. 
HC18/U Miniature Vi” pin spacing, 27.240 or 
26.785, $3.50 each or $6.50 a Pair. (HC18/U 
also available with flying leads.) 


MULTIMETER Model 200H 



ohms per v. a.c. 
Specifications: 
DC volts: 0-5 
25, 50, 250, 
500, 2,500. 
AC volts: 0-10. 
50. 100, 500, 
1 , 000 . 

DC current: 
0-50 uA; 25, 
250mA. 

Resistance: 0-60 
K ohms; 0-6 
meg, 

Capacity: 0.01- 
0.3 uF; (at 
AC 5v); 
0.0001 - 0.01 
uF. (at AC 
250v). 

Decibel: Minus 
20 db plus 

^ 22 db. 

Output range: 0-10, 50 100, 500, 1,000. 

Battery used: UM3 1.5s, 1-piece. Dimensions: 
3'A x 4V4 x 1 Vfein. 

Price $11.25, inc. tax. Post free. 
Complete with internal battery, testing leads 
and prods. 


TURNTABLE BASES 

Unpolished, to suit GARRARD, BALFOUR, 
PRINCESS, DUAL 1010, 

$7.00 each. 

All Channel Transistorised TV Antenna 
Boosters. 

$10 each. Post 50c. 


PK 633 BROADCAST TUNER 



550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, I.F.’s, detector, 
and associated components. 

Power: 9 Volt D.C. 

Dimensions: 4l6in x 2Viin x 2Viin. 

SPECIAL PRICE $11.75 


SWR METERS Model KSW-10 



SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 
Accuracies: Plus or minus 3% scale length. 


Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE: $19, inc. Tax. 

TRIO COMMUNICATION RECEIVERS 

TRIO Model 9R59DE, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity, Product Detector for SSB 
Reception, Large Tuning and Bandsprcad Dials 
for Accurate Tuning, Automatic Noise Limiter, 
Calibrated Electrical Bandspread, “S” Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/N Ratio. 

PRICE: $160.88, inc. packing. 


OTHER RECEIVERS AVAILABLE 

TRIO JR-200 550KC.-31 Me. 7 Tubes, Band- 
spread Tuning, 4 Band $124.67. 

TRIO JR-60 540Kc.-30 Me. and 142 Mc.-148 
Me. in 5 Bands, 14 Tubes, Calibrated Elect. 
Bandspread, SSB/AM/FM. PRICE: $253.55 

TRIO JR500SE Amateur Band Receiver, 7 
Bands covering 3.5 Me. to 29.8 Me., Crystal 
locked Front End, Transistor V.F.O. with ex¬ 
ternal output, Crystal locked B.F.O., Mech¬ 
anical IF Filters, WWV Section for Calibration 
Check, “S” Meter and A.N.L., Product Detec¬ 
tor for High Quality SSB Reception. 

PRICE: $268.08 


TRADE-IN ACCEPTED. 



BOB 


THREE STATION INTERCOMS as per above 
photo—one master station and two sub-stations. 

$14.75 

FERROCART POCKET MULTIMETER 
Model PT34 

S. 1 ID 300 uA movement. 

AC and DC voltages: 
0-10, 0-50. 0-250, 

0-500, 0-1,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
Size 3Va x 2Vi x lVi inches. 



LOUDSPEAKER “PEAK” HI-FI 


Type 

Size 

Frequency 

Maximum 

Price 


C/S 

Input 


Twin Cone Types 



$5.50 

6A7 

6in 

60-16,000 

5 Watts 

8A7 

8in 

50-16,000 

• 8 Watts 

$7.50 

12A9 

12in 

30-13,000 

20 Watts 

$18.75 

COAXIAL 

Type with “Free Edge” bass 

cone 

and horn 

tweeter 




8CX50 

8in 

30-22 000 

15 Watts 

$23.75 

10CX50 

lOin 

25-22 000 

20 Watts 

$36.00 

12TX50 

12in 

18-22,000 

25 Watts 

$62.50 


Single Cone “Free Edge” type 
5A50 5in 50-15,000 8 Watts $15.00 

Professional Series 

H-50 Horn Tweet. 2,000-20,000 15 Watts $11.10 

6M-50 6Vi” S’ker 200- 6,000 25 Watts $21.00 

8L50 8in Woofer 37- 4,000 15 Watts $28.25 

10L50 lOin W’fer 25- 3,000 20 Watts $41.00 

12L50 12in W’fer 17- 2,500 30 Watts $64.00 

PLEASE NOTE: A7 and A9 types are avail¬ 
able in either 8 or 16 ohm Voice Coil. A50, 
CX50, TX50 and Professional types, 16 ohms 
only. 

WIDE RANGE TWIN CONE 
LOUDSPEAKERS 

5in Tweeter, 4,000-18,000 c/s, 15 Watts 
R.M.S., 15 ohm V.C. $4.30 

8in Twin Cone, 40-12,000 c/s, 2, 8, 16 ohms, 
V.C. 8 watts R.M.S., 16 Watts Peak Power 
Handling. $7.50 

Twin Cone, Elliptical. 85-10,000 c/s, 5 Watts 
R.M.S., 9in x 6in, 7 Watts Peak Power, 3.5 
or 15 ohm voice coil impedance. $6.55 

12in T.C., 45-10,000 c/s, 8 Watts R.M.S., 10 
Watts Peak, 2, 8 or 15 ohm voice coil 
imp. $9.80 

12in T.C. 30-14,000 c/s (in recommended en¬ 
closure), 8 or 16 ohm V.C., 20 Watts R.M.S.. 
30 Watts Peak Power. $41.80 

STEREO AMPLIFIERS 


PRICE: $5.75 Complete with leads. 

BATTERY SAVER or A.C. ADAPTOR A & R 
TYPE PS64 

• Unlimited bperation of Battery operated 

Transistor Equipment from 240 Volt AC 
Mains at negligible power cost. 

• Ideal for 6 or 9V Transistor Radios, Tape 
Recorders, Transistorised Small Amplifiers 
and Test Equipment. 

• Approved by Electric Supply Authorities. 

• Maximum Voltage limited to 7.75V or 11V 
at low current to protect transistors and 
capacitors. 

• Filtered to ensure hum-rree operation. 

• 6 or 9V (nominal voltage) selected by exter¬ 
nal switch. 

TECHNICAL SPECIFICATIONS 

Input 220/240V 50Hz. 

Output D.C. 7.75/1 IV over no load to full 
load current range. 

Output D.C. 5.6/7.75V over no load to full 
load current range 

Ripple Voltage 6V Output 1.5 per cent max. 
Ripple Voltage 9V Output 0.5 per cent max. 
Dimension 31/iins x 2Viins x 2ins. 

PRICE: $10.50. 

ALARM BELLS 

(Parachute type), 6 volt. Suitable for BURGLAR 
ALARMS, etc., complete with Trip rope, etc. 
PRICE: $1.25, post. 50c. 

WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 
“COMMUNICATOR” Model WT 400, 4 

Transistor, 27.240 Me. Crystal Locked Trans¬ 
mitter, 50 mW. Output. Range approx. 2 
miles open country. PRICE: $35.00 A PAIR. 
“LAMIE” Model FRT 907, 9 Transistor, Supcr- 
hetrodyne. Crystal Locked Receiver and Trans¬ 
mitter, 100 mW. Output, 27.240 Me., PMG 
approved. Range approx. 5 miles in open 
country. PRICE: $59.50 A PAIR. 

“TOKAI” Model TC-911, 9 Transistor, Super- 
hetrodyne, Crystal Locked, individual speaker 
and Microphone, PMG approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx 1 to 8 miles in open 
country. PRICE: $80.00 A PAIR. 

SPARE Aerials for above sets $3.80 each. 

Other spares available. 

2 Watt and 5 Watt Transceivers are available 
also. Price on application. 


Valve type, 5 watts per channel. Frequency 
Response 50-15,000 c/s, 4, 8, 16 ohms output, 
crystal and ceramic inputs. PRICE: $38.00 
5 watts per channel. Solid State, 8 ohm, etc., 
output. Frequency Response: 40-15,000 c/s plus 
or minus 3 db Crystal or Ceramic inputs. 
PRICE: $68.75 

10 watts per channel. Solid State, 8 ohm, load, 
etc. Freq. Res.: 30-16,000 c/s, plus or minus 
3 db, Magnetic and Ceramic inputs. Filters and 
Tape Facilities. PRICE: $106.25 
22 watts per channel. Solid State. 8 ohm load. 
Freq. Res.: 20-20,000 c/s plus or minus 1 db.. 
Magnetic, Ceramic and Tape inputs, Scratch 
and Rumble Filters. Loudness Control, etc. 
PRICE: $126.00 

F.M. TAXI RADIOS 

T.C.A. (Philips) Low Band, F.M. Mobile Units, 
12 volt, Xtal locked, 120 Kc. Bandwidth, 
Operating Freq. approx. 80 Me., complete with 
all valves and Vibrator and Microphone. Suit 
Amateur Conversion. GOOD CONDITION. 

OUR PRICE, LESS CRYSTALS, 

$25 Freight and Packing extra. 

POLYPAKS 

100 Assorted 14, V4 and 1 watt Carbon Resis¬ 
tors, all Popular Types and Makes. $1.75. 

35 Paper Capacitors, All Preferred Types, low 
and high voltages. 95c. 

50 Assorted, Ceramic, Disc Ceramic, Ceramic 
button, Mica, and Silver Mica. $1.25. 

VERNIER DIALS AND DRIVES 
JACKSON 36/6 Vernier Dial, and Escutcheon 
(suit Fremodyne 4). $4.50. 

JACKSON 6:1 Vernier Drive. $1.50. 

ALL MASTER INTERCOM SETS 
Telephone type, all Master Mutual Systems, batt. 
operated. 3 Station, $36. 4 Station >52.a0. $48. 

3 Station Cable, 25c a yard. 

4 Station Cable, 30c a yard. 

MODEL 708 
8VTRANSIB1TOR 

SOLID STATE STEREO AMPLIFIER 
Technical Specifications: Output power: 3.5 

watts, per channel. Output Impedance: 8-16 
ohms. Input Level: minus 15 db (1KC). Input 
Impedance: 10,000 ohms. Harmonic Distortion: 
less than 2 per cent. Hum and Noise Level: 
better than minus 40 db. Frequency Response: 
50-20,000 c/s plus minus 2 db. Mode Switch 
Function stereo—reverse—monaural. Power Sup¬ 
ply: 117 or 230 volts AC, 50 or 60 c/s. 
Transistors: 8-transistor, 2 diode Dimensions: 
8!/iin width. 3in height, 5 5/16in depth. 

Price $43.00 
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chief engineer, Mr H. F. Humphreys, 
states that at present they are engaged 
in the extension of the medium-wave 
service, and it is doubtful whether they 
will be able to proceed with the external 
service in the next two years. The trans¬ 
missions from the present low-powered 
transmitter have been received in various 
parts of the world, and we have received 
the station on 4970KHz with 75000W 
last March. The station address for 
reports is P.O. Box 142, Kempala, 
Uganda. 

SOUTH AFRICA: British listeners are re¬ 
porting the reception of Radio Highveld, 
using 25730KHz, with a proeram of 
music and commercials from 1200GMT 
till after 1500GMT. 

ASIA 

SOUTH KOREA: The Korean Broadcasting 
System at Seoul, has expanded its services 
for external reception, and is now on the 
air 24 hours a day. Seven languages are 
carried in the programs, English, French, 
Japanese, Korean, Spanish, Standard 
Chinese and Russian. The four 100KW 
transmitters are using 15430, 9640, 6035- 
KHz on short wave, 970KHz on medium 
wave. English is being received on 9640- 
KHz at 0.830 and 1030GMT. 

NEPAL: Radio Kathmandu, using 4600KHz 
is still widely reported with its program 
to sign off 1520GMT. The station has a 
news session in Nepalese at 1450 and 
English at 1500GMT. 

PHILIPPINES: The Far East Broadcast¬ 
ing Company in Manila is noted on 
9710KHz, closing with an English pro¬ 
gram at 0900GMT at good level. Another 
channel of the FEBC Manila is using 
15440KHz for an Asian language program 
w th identification in English at 0215- 
GMT. Programs are in English and are 
to be directed towards India, 
itiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiimiiiitiiimiiiiiiiuiiiiiiiiiiiiiiiiiiwm 

NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. AH times are 
Greenwich Mean Time, add 8 hours for 
Perth, 10 hours for Sydney and 12 hours 
for Wellington time. All frequencies In 
kilohertz (KHz). 

iiiiiiiiimiHiiiiimiiiiimimiiiiiiiimmuiiiiiiiummmuimmiiiimiimiHiiK 

J.S.S.R.: Far Eastern Relay in Siberia is 
in English to the Pacific from 1100-1200 
and 1200-1300GMT on 6050KHz in chain 
with 6020KHz reports Bob Padula, of 
Melbourne. The station suffers interfer¬ 
ence from HCJB on the 6050KHz 
channel. This interference is more severe 
in the first transmission. The Asian ser¬ 
vice is noted on the new channel of 
17800KHz opening at 0000GMT, with a 
program in Chinese. The frequency of 
17755KHz also carries the same program. 
ORTH VIETNAM: Radio Hanoi in its 
home service program is using 4825KHz, 
which has replaced 4685KHz, and pro¬ 
grams are heard from 11G0GMT. Broad¬ 
casts are in Vietnamese. Another outlet 
is on 9760KHz with the same trans¬ 
mission. 

AKISTAN: Radio Pakistan, Karachi, is 
widely reported with the English service 
to Australia and South East Asia at 
0030 to 0115GMT on 15335KHz and 
17740KHz. The station has also been 
heard to sign off at 0330GMT when 
using 15335 and the new channel of 
17855KHz. English is heard in this trans¬ 
mission 0210-0220GMT, and again at 
1335-1350 on 15100 and the new fre¬ 
quency of 17815KHz. We also note 
Pakistan at 0515GMT in Urdu on 
17800KHz at good level. 

4 ORTH VIETNAM: Radio Hanoi is in 
English at 1000-1030GMT and is best on 
9760KHz. It is also heard on the new 
fiequency of 11760KHz, which has not 
been operational for some months. The 
station has English at 1300, 1530 and 
2300GMT. 

OUTH VIETNAM: Radio Saigon has 
been noted at our listening post on 4895- 
KHz, and this is a new 1KW outlet. We 


hear this signal best at 1400GMT in 
Vietnamese and it is also reported at 
2200-2220GMT by listeners in Europe. 

TAIWAN: Radio Liberty is using the faci¬ 
lities of the Broadcasting Corporation of 
China, Taipeh, and it has been noted or 
15125KHz and 17780KHz. Radio Liberty 
and the BCC will both confirm the recep¬ 
tion of these programs, according to a 
Japanese listener. “Voice of Righteous¬ 
ness,” which confirms reception with a 
letter in Enelish, uses 5995KHz (BEC77); 
7200KHz (BEC76); 620KHz (BEC78) on 
medium wave. The stations are operating 
2200-1700GMT. 

PAKISTAN: Widely reported is Radio Paki¬ 
stan in Karachi with a five minute 
bulletin of news at 0900GMT. Frequen¬ 
cies are on 17855 and 21590KHz, and 
Samson Voron of Coogee, N.S.W. lists 
the signal as good. Indonesian programs 
follow at 0905GMT. Another Pakistan 
frequency from Karachi is 17745KHz used 
for a transmission at 0030-0115GMT. 
This is supported by 15335KHz to carry 
a program in English. News is at 0045- 
GMT, followed by commentary. 

SABAH: Radio Sabah, Jesselton, which 
belongs to the Radio Malaysia Network, 
uses 4970KHz, but is often blocked by 
interference. It has been heard at times 
with identification at 1159GMT, and then 
an interval signal, and news in 
Malay at 1200GMT. The station now 
verifies with an attractive card showing a 
map of Malaysia. 

SOUTH KOREA: The Korean Broadcasting 
System HLK31 on 3915KHz in Seoul, has 
moved to this frequency to avoid inter¬ 
ference with FEN Tokyo on 3910KHz. 
The station relays the first program of the 
KBS Home Service, and the same pro¬ 
gram is also carried on 2510KHz at fair 
level at 110.0GMT. 

MALAYSIA: Radio Malaysia is using the 
following frequencies, according to its 
new verification card: Penang, 9515, 7295, 
7280, 4985, 4790KHz; Kuala Lumpur, 
9750, 7280, 7110, 6135, 6025, 6030, 

4845KHz; Kuching, 9565, 9535, 7270, 
7160, 7130, 5037, 4950. 4835KHz; Jessel¬ 
ton, 4970KHz. The International Service 
is assigned 11900, 6175, 6100KHz. The 
station has also been heard on the new 
channel of 4895KHz at 1100GMT. News 
in English was heard at 1100GMT, this 
being on the English network program. 

THE AMERICAS 

DOMINICAN REPUBLIC: Radio Tele- 
%ision Dominican is no longer using 
9505KHz, but is still operating on 6090- 
KHz, which has replaced 6070KHz reports 
Sweden Calling DXers. The station has 
been heard at 0230 to sign off at 0500- 
GMT. Radio Mil has not been reported for 
some months on 4940KHz. HICN Radio 
Antillas, Santo Domingo, is back in ope¬ 
ration, and is now on 4965KHz, while 
Radio Cristal is now on 5015KHz having 
moved from its former 5Q00KHz channel 

UNITED STATES: Radio New York World 
Wide, WNYW, is now using its new three 
100KW and two 50KW transmitters. The 
station schedule till January is 11970KHz. 
2000-2200GMT: 15440KHz, 1600-2200- 

GMT; 17730KHz, 1600-1900GMT; 17760 
KHz, 1900-2200GMT; 17845KHz, 1600- 
2200GMT, 21530KHz, 1600-2200GMT 

Programs are beamed to Europe. DXing 
World Wide is now broadcast on Satur 
day at 1735GMT and on Sunday at 1935- 
GMT. 

NETHERLANDS ANTILLES: Trans 

World Radio at Bonaire is on the air 
for Euorpe on 15255KHz. Programs are 
in Hungarian at 2000GMT, French, 
2015, German, 2030, English, 2100. 

CHILE: CE955, Radio Valentine Letelier. 
Valparaiso, uses 1KW on 9555KHz. The 
schedule is Monday to Friday 1630-1830 
2300-0300, Saturday and Sunday 2000- 
0300GMT. The station has been heard 
closing at 0305GMT on the 9555KHx 
channel. According to North American 
listeners, up to this time the program is 
of classical music. 

(Continued on page 168) 



PLANET MG-300 

POWERFUL P.A. AND GUITAR AMPLIFIER 

Power output is 35 watts R.M.S. from PP 
parallel 6BQ5’s and frequency response is 
30-15,000 Hz. plus or minus 2 dB. Three 
inputs are provided ... for two crystal or 
dynamic microphones at 5 mV and an auxiliary 
input for crystal/ceramic pickups, tape re¬ 
corders or tuners at 300 mV. Output imped¬ 
ances include 8. 16 and 250 ohms as well 
as a 70V line. Valve complement: 1 x 12AX7, 
1 x 6AV6, 1 x 6AQ8, 4 x 6BQ5. Ideal for 
offices and factories . . . and 
plenty of power for the guitar <fc*70 
enthusiast. Inc. Sales Tax Cp/O.OU 



THE COSMOS SW-30C . . . A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 watts 
I.H.F.M. in each channel, the Cosmos SW-30C 
has a wide frequency response and speaker 
matching for 4, 8 and 15 ohm loudspeakers. 
Sens, for mag p.u. is 5 mV. Headphone 
jack. Earlier shipments sold 
very quickly. Including Sales 
Tax . 


$74.50 


WHAT IS AN E.M.Q.? 

An EMQ has saved hundreds of audio enthu¬ 
siasts millions of dollars. It’s an Ence! 
Mail Quote . . . because of trade agreements 
many Encel prices may not be advertised. 
Be sure to print your name and address in 
BLOCK LETTERS; if you want amplifier or 
tape recorder information, please be reason¬ 
ably specific as Encel stock of these items 
is extremely wide and varied. Help us to 
help you! 


NEW JANSZEN SPEAKER SYSTEMS WITH 
ELECTROSTATIC ELEMENTS 

The all new Janszen Z600 speaker system is 
revolutionary in design and construction — 
provides a magnificent “transparent” sound. 
Response is 30 to beyond 30,000 Hz. The 
natural treble response results from the use 
of Series 130 Janszen mid/high range radiat¬ 
ors — electrostatic units with 176 push-pull 
sheathed conductors. The bass reproducer 
is the Janszen Model 350B dynamic. Imped¬ 
ance is 8 ohms only. Encel price is $178 for 
the Z600 . . . and a variety of finishes are 
available. Truly an audiophile’s delight. Ask 
for copies of elated reviews. 

Encel price (including Sales 


GRUNDIG EQUIPMENT IN STOCK AT 
BOTH ENCEL STEREO CENTRES 

Call at either Melbourne or Sydney stores 
for a demonstration of the Grundig TK-340 
tape recorder or the TM-340 tape deck. 
Grundig Stenorette dictating machines are 
supplied complete with earphone, foot control 
and microphone. Price is most attractive 1 
Write for EMQ’s. 

THE REVOX G36 PROFESSIONAL 2~0R~T 
TRACK STEREO AND MONO TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss recorder. Three motors are featured 
in this versatile two-speed professional quality 
recorder which takes IOV 2 in. spools; ask 
for an EMQ or a trade-in valuation on your 
old unit. See Encel Stereo Centres for a 
Revox demonstration ... the low price 
will pleasantly surprise you. 



1 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground floor, 2SM Building. 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 294564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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jl NEW TRANSISTOR SIX PORTABLE KIT 

rJ AT LESS THAN HALF PRICE 

(DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
I timber case with attractive gold metal front panel. By using heavy duty batteries it is 

economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
$23/0 (£11/17/6) $5.00 EXTRA. Post and packing N.S.W., $1.25 — Interstate $1.75. 

RESISTORS, CONDENSERS AND POTENTIOMETERS 

We hare purchased the resistor and condenser stock of manufacturers incluillng S.T.C. and Stromberg'Carlson who bars ceased the manu¬ 
facture of television and radio receivers and can offer the same at less than 25 per cent of list price. 

The resistors are mainly I.K.C. and Morganite in values from 200 ohm. to 5 meg. in Vx, 1 and 2 watt ratings and include some wire 
wound resistors. 

List price, $9.00 per 100. Our price, $2.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price, $1! per 100. Our price, $2.00 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.D. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing. 25c extra. 

EDCC For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply free: One New Type 

mCC Valve Type 6U7Q. 6X5QT or IT4. __ 

SPECIAL — OFFER 

Complete KIT for TRANSISTOR 6 PORTABLE $17.50 tffl|fff 

The complete kit of parts for the transistor six includes six transistors, printed : 1 >0^3^ , 

circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 3. 

heavy duty battery and all necessary parts to complete the set with full in- 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 

NEW ENGLISH MAZDA TRANSISTORS 

TYPE EQUIVALENT Ducon type SET 113 equlv, OC74. 73c 

XA101 OC49 R.F. Transistor. 55c Available In matched pair* at $1.50 pair 

XA101 OC44 Ok. Transistor. 75c *a. AUDIO OUTPUT 

XD103 OC75 AUDIO general purpoec .. .. 75c Pott and packing on transistors 15c any quantity. 

A.W.A. 23" E.H.T. traniformeri and 23" NO deg. deflection yokei. New manufacturer'* «tock E.H.T. unlti $5.00. Deflection yokel $5.00. Poif free 


NEW VALVES AT BARGAIN PRICES 


807 $1.75 

1C7G . 30c 

1D8GT . 93c 

1K5G . 40c 

1K7G . 4«e 

1M5G . 40« 

1P5G . 25c 

1Q5G . 25c 

1T4 . 43c 


3Q4 . 73c 

3S4 . $1.00 

8V4G . 11.00 

6D8 $1.00 

6C8G . SOc 


6H6G . 35c 

4K7G . 45c 

4KSG . 41c 

4Q7G equlv, 4B6G $1.00 
4SA7GT . Me 


4SJ7 
6SN7GT 


95e 

Me 


6SS7 equlv. 6SK7 85c 


4U7G 

6X5GT 

7C7 ... 


45c 

75c 

35c 


Please add postage on all valves. 


12AT7 . $1.00 

1L5G . Me 

12A6 SOc 

12SK7 50e 

12SKS . SOe 

12SII7 . 50c 

S66 1.50 

954 25c 

MS . 25e 

EK32 . 4Sc 


NEW "TECH" V.T.V.M. MODEL IE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1.500 

A.C.V. 1.5, 15. 50. 150, 500, 1,500. 

D.B. — lOdb to + 60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 



NEW 240V ELECTRIC MOTORS 


3300 R.P.M. can be tup- 
piled with or without 
4-speed reduction mech¬ 
anism. Size 3 Vi” x IV* x 
3 Vi, Including spindle. 


$2.75 




$11.50 


NEW PORTABLE RECORD PLAYER CASES 

Attractive two-tone cabinet with plaitlc trim. 
Supplied with 51n x 7in speaker in felt-lined enclosure 
Space for amplifier and batterlea or power aupply. 

Dimensions: 15in x 131n x 7in. 

Post und Packing: N.S.W., 90c; Interstate, 11.20. 



NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 


EXTENSION SPEAKERS 


$8.50 


New 9x6 speaker* In ease. 
Post: Interstate, 55ci N.S.W. 49c. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, 111. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


T.M.K, MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia._ 

~TYGAN AND SARLON 

SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
Interstate, 45c. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. See 225 x 225 with 6.3v. 
Fll. Winding. 

1C Postage: N.S.W., 2Sc» 

**•*'•' Interstate 45e. 

30mA 240v Prim, 150 x 150v. Sec. with 6.3v 
Fll. Winding. 

O Postage: N.S.W., 13 e. 

Interstate 35c. 

NEW B.S.R. TAPE DECKS 

These new 3-spccd B.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300V.W., 2, 32 mfdj 300 V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 

HEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.50. 

Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
motor and full instructions. 

$2.50 post 25c 



•*** L. 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 

NEW AMERICAN TWIN 
! TELESCOPE TY AERIAL 

. Extends to 36in, each section 

\ can be used singly for car or 

\ j portable .. $1.50. Post 20c. 

\ SINGLE TELESCOPIC 

am 4 Aerial 12in extends to 33in. 
60 cents. Post 10 cents. 

NEW 4-SPEED STEREO 

PLAYER F.O.R.$17.50 

NEW STEREO CHANGER. 
4-SPEED F.O.R.$21.50 

SLIDER-SWITCHES 

10 pole 2-way silver plated contact! 38c 


POWER TRANSFORMER 

Prim. 240V Stc. 3S0 Toll, a fide. (0 M.A. Ose 4.3V, on* IV Fll. 

$2.75 Post N.S.W. 60c, Interstate 10c. 


72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order S yards. 


NEW SELENIUM RECTIFIERS 

New Selenium Rectifiers. 6 or 12 volt at 4 amp.. $3.75. Post. N.S.W., 20ci 
Interstate. 20c. Transformer for above rectifier tapped for 6 to 12 volts. 
$4.75, Post, N.S.W., 75c; Interstate $1.00. 

As above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 35ci Interstate, 45c. 
Transformer for above. $3.75. Post, N.S.W., 35c; Interstate, 45c. 


NEW 240Y. A.C. MOTORS 

These email motors, size Sin z 3in z 3V4In. are 1-12 h.p„ 
but ere only suitable for Intermittent use. $2.95. Post 
N.S.W. 3Jc; Interstate 30c. 


LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC'to 390 Megs. 
Provision for crystal. ft ft 

Post N.S.W., 75c; Interstate, $1.25. 


USED HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 7,000 
R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 5Viln 

x 3Viin, with 5/16in spindle.$3.75. 

Post, N.S.W., 50c; Interstate, 85c. 


NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.75 

Post and packing 75c. 


THE NEW C01LAR0 3-SPEED 4 TRACK 

TAPE-DECKS 
$50.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

• 3-rpecd V/t, 3V4, 7V4. ® Pause control. • Takes 7in. spools. 
• Simplified controls, 4 Tracks, $48; OSC Coils, $1.50. 



NEW 4" 

EXTENSION SPEAKERS 

These 4” speakers are mounted la 
polished cabinets suitable for use as 
intercom, units or extension speakers. 

LIST PRICE .. .$12 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT $4. 
Post and packing, N.S.W., 6Sc. 
Interstate, 98c. 



A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOR USE WITH THE COLLADO OR IS.R. TARE DECKS 

Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

Please specify if required for pick-up or tape heads. 




25 WATT.$53.75 

17 WATT.$43.75 

Post Extra on 15 Watt. 
N.S.W., $1; Interstate, $1.50 
25 Watt by Rail or Air. 

Too Heavy for Post. 


MEN 17 & 25 MATT PA AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing faciities and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). ] * * * * 

Crystal Microphones for amplifier. $4.75 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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LAFAYETTE Most Popular 
Hi-Fi Combination at a Low Price 



MODEL LA-224T $99.50 

30 WATT SOLID STATE STEREO AMPLIFIER 

A "Remarkable" value by any standard of comparison. All the characteristics of 
a quality Hi-Fi amplifier have been incorporated into the LA-224T. Attractive slim 
styling and 30-watts power supplied through the use of 19-transistors, 8-diode 
circuitry for instant, cool operation, low current drain, minimum distortion and 
noise, excellent frequency response. Suits speakers 4, 8 and 16 ohm impedance. 
SPECIFICATIONS — POWER OUTPUT: 30-watts IHF; 15-watts per channel. 
FREQUENCY RESPONSE: 30-20,000 cps + or - 2db. HARMONIC DISTOR¬ 
TION: Less than \%. SENSITIVITY: (Mag. Input) 3mv; tuner/auxiliary 250mv. 
CONTROLS: Power On/Off, Spkr/Phones, Bass, Treble, Volume/Balance, Mode 
(Mono, Stereo). POWER REQUIREMENTS: 220/240 volts AC 50 cps. 



2-WAY BOOKSHELF TYPE SPEAKER SYSTEM 

Ideal matching speakers for the LA-224T amplifier. Offers impressive hi-fi sound, 
yet measures only I9’’W x 8f" x 10%". 8" woofer plus 4" Tweeter in an 
acoustically "tuned" enclosure, fully lined, assures smooth, resonant-free sound 
output with extended bass response. Enclosure finished in a rich hand-rubbed oiled 
walnut veneer tastefully framed in an ebony and gold picture frame moulding 
with white and gold acoustic grill material. 

SPECIFICATIONS — 8" Woofer plus 4" Tweeter, "Tuned" enclosure with Tube- 
Type ducted port, Overall Response 35-18,000 cps, Power rating 20-Watts but 
efficient at low power, 3,000 cps Electrical Crossover. 

SYSTEM PRICES We stock and recommend the DUAL range of turntables with 
Magnetic and Ceramic cartridges. Write for our special system prices for DUAL 
plus LAFAYETTE amplifiers and speakers. 



AFAYETTE 

Division of Electron Tube 
Distributors Pty. Ltd. 


ELECTRONICS 


All mail enquiries and orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE 
15A WELLINGTON STREET, 

WINDSOR, VIC. 3181. PHONE 51-6362 


See LAFAYETTE Hi-Fi Equipment also 
at:— 

A. VICTOR & CO., 196 Elizabeth 
Street, Sydney, N.S.W. 

C. A. PEARCE & CO. PTY. LTD., 33 
Bowen Street, Brisbane, Q'land. 


BROADCAST BAND NEWS 

NIUE ISLAND: The Niue Island station 
2ZN, reported in a recent issue, is now 
in operation. The station opened August 
14. Power is 200 watts and frequency 
is 550KHz. The station is on the air 
Tuesday, Thursday, Saturday 0530-0730 
GMT (Monday, Wednesday and Friday, 
6.30 p.m. to 8.30 p.m. Niue time). The 
programs are in English and Niue. Niue 
time is 23 hours behind New Zealand 
time and 11 hours behind GMT. Station 
is operated by Community Development, 
Niue, and the advice received by us about 
the station came from the Resident 
Commissioner, Mr H. A. Coleman. Power 
at the moment is approximately 200 watts, 
but full transmitter power is rated at 
250 watts. 

SOUTH VIETNAM: The American Forces 
Vietnam Network (AFVN), Saigon, has 
increased its power from 1KW to 50K.W 
as from early October. The station, which 
uses 540KHz, has been heard with news 
at 1600GMT, and at 1605GMT has a 
devotional session. The station is on the 
air 24 hours a day, serving the American 
forces in South Vietnam. The transmitter 
is to use a 400ft tower to give wider 
coverage. Station director Lieutenant C. 
Jones is keen to receive reception reports 
from distant listeners. 

PHILIPPINES: Two new Philippines 

stations have verified our reception. 
DYLA Cebu City on 1550KHz with 
10KW is now on the air 2100-1600GMT. 
The station is operated by the Confedera¬ 
tions of 1 Trade Unions, and the address 
is Alu Building, Quezon Boulevarde, Port 
Area, Cebu City. The station letter came 
from Alex C. Pepito, station manager. 
Another new Philippines station heard is 
DZRP, on 920KHz. This station uses 
the Voice of America 50KW transmitter 
on 920KHz from 2100 to 1500GMT. 
The period 1500-1630GMT is used for 
VOA programs. The PBS now verifies 
with a new card signed by Jose Dy, 
chief of broadcasting operations, and the 
station address is Office of the President, 
Government of the Philippines, Manila. 

INDIA: A new All India Radio station 
on 1470KHz has confirmed our reception 
with an airmail letter. The station, AIR 
Bhagalpur, is on the air 1200-1712GMT 
on week days, and Saturdays 1200- 
1742GMT. The station is in the North 
Regional service, and has the power of 
10 KW, reports the assistant engineer, P. 
K. Mukhopadhyay. 

NETHERLAND ANTILLES: Reception of 
PJB on 800KHz at 1100GMT is reported 
by Bruce Callaghan, of Killara, NSW. 
Reception was mixed with 5RM on the 
same frequency, but nevertheless the 
Bonaire station with the usual Trans 
World Radio gospel service could be 
received at his location at fair level. 

LEEWARD ISLANDS: A projected new 
station for Montserrat will use the powei 
of 200KW on 930KHz. This station is 
due for operations later this year or earl) 
in 1968. 

ISLE OF MAN: Manx Radio is now using 
two frequencies and is on the following 
schedule with broadcasts from Douglas. 
On the air 0600-0630GMT on 1594KHz. 
From 0630 onward two frequencies are 
used, 1594 and 1295KHz. At 1015- 
1100GMT the 1594 KHz channel has 
sponsored religious programs, while the 
other transmission continues on 1295KHz. 
Station sign-off time varies from 1915 
to 2200GMT. 

WEST GERMANY: Deutschland Rundfunk 
is now carrying news in English, 1800- 
1830 and 1900-1930GMT on 1268KHz. 
Reception is good in Britain, but the 
station suffers interference from Novi Sad, 
which has been authorised to use this 
frequency under the Copenhagen Plan, 
while the German station is not listed 
to use the outlet. 

SAUDI ARABIA: Riyadh is soon to have 
a MW transmitter of 1250KW output. 
This will be the strongest transmitter in 
the Europe-Asia area. Riyadh is using 
575, 647KHz at present. B 
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When writing to us :— 


Please give your name and full postal address, including 
the State. 

Write the above information clearly or , for preference , 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


.OLID STATE GUITAR AMPLIFIER. If 

L McQ., Cringila, N.S.W. wants a circuit 
or a 60W “solid state” guitar amplifier, 
here is a good one in the February, 1967, 
Issue of “Electronics World” (A.G., Parapa- 


It is net usual for a slight warp to cause 
noticeable “wow,” this being more usually 
the result of the spindle hole being slightly 
off centre with respect to the grooves. In 
your case the warping may have had a 
effe 


rust that may be of value to J. McQ. 

SB TRANSCEIVER. What about a valve 
ransceiver with an input of about 350W 
’EP and, if not a complete receiver, a 
ont end to work into an existing receiver? 
am trying to build such a thing myself, 
have only just finished the mechanical 
: ork and am not looking forward to the 
eutralising. (J.K., Midland, W.A.) 
hank you for your suggestion for an 
rticle on an SSB transceiver. We will keep 
in mind but, as this would be a major 
roject, we doubt if we could fit it into 
ur program for the reasonably near future, 
s a receiver front end, have you con- 
dered the Deltahet Front End which was 
ablished in July and August, 1963? This 
jeds a tunable IF of 3 to 2MHz and 
)uld be fed into an 


stage of amplification to the “Cascade 
Transistor Four” to use it with a loud¬ 
speaker. Also what about an all-transistor 
version of the radio control unit for models? 
Congratulations on your metronome. (J.Y., 
Hunter’s Hill, N.S.W.) 

Prompted by your letter, we checked in 
our files to discover that the last time we 
described an add-on amplifier for small 
sets was in June, 1961. Yes, we should do 
something about it. We had a look at the 
all-transistor radio control some time ago 
but it bogged down at the time be¬ 
cause of the availability and cost of tran¬ 
sistors able to do what we wanted. The 


auma, N.Z.). Thank you, A.G., and we slight modulating effect on the speed of the position should be a lot better now though 

1 T o,u.i« T * -. our staff are currently up to their’eyes in 

other projects. 


turntable. It seems likely that putting the 
warped record on a flat surface under the 
weight of the others effected the necessary 
cure. We doubt that twisting would have 
achieved much and, in fact, might have had 
a drastic effect! Incidentally, most authori¬ 
ties advise against stacking records in a 

..lining 

5 = 

1 When writing, please make sure your 1 
1 address is complete, including the POST- | 
| CODE. Addition of the latter will en- | 
| sure minimum delay in handling your | 
1 letter. Also make sure that your address | 
1 is legibly written or, for preference, I 
| PRINTED. A significant number of let- 1 
| ters are returned to us each month be- | 
| cause the original address was incomplete | 
| or illegible. | 
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existing receiver. 

ITIZENS BAND. Some time ago you 
iblished an article of transistorised trans- , „ _ c . , . 

.ivers (walkie-talkies) which I found quite {Z ea P* ^ eams m t ^ le covers 'and the square 

teresting, also an article on the citizens can oause uneven pressures and warp- 

ind. Could you tell me where I could ing *“ e r e c J r ds; in addition, the covers 
•t circuits for such transceivers? (J. G. H., can be crushed. The best way is to store 

ast Sale, Vic.). records on end between partitions, with 


BROADCAST BREAKTHROUGH. I have 
recently constructed your “1967 All Wave 
Two” receiver and have been able to get 
very good results on all bands except the 0.5 
to 2MHz band. This is swamped with the 
local commercial station operating on 
1.5MHz only four miles from where I live. 
Can I remedy this problem by constructing 
a suitable aerial? (R.C., Bathurst, N.S.W.) 
You may reduce the problem a little by 
reducing the size of the aerial, but we 
doubt whether this will help much. A better 
idea is to use a wave trap. In its most 
popular form this is a parallel tuned circuit 
capable of tuning to the interfering station. 
It is connected in series with the aerial 
and offers a high impedance to signals at its 
resonant frequency but a minimum impe¬ 
dance at other frequencies. In this case 
the coil could be made to the 
same specifications as for the secon¬ 
dary winding of the broadcast coil, 
less the tapping “C.” The capacitor could 
be a variable type similar to that used in 


. ' .. , /c , , XT enough records or enough packing per par- the set, in which case the trap could be 

e published two articles (September, Nov- tition to keep them upright without jam- set for any frequency on the broadcast 
aber, 1961) describing the American citi- rning them too tightly. band. Alternatively it could be a combina- 

nc nnnn cptvipp q nn ,itc /wnntprnorf i« * _~ ri _ j__.. _ . i . • 


ns band service, and its counterpart in 
is country. However, we have never 
scribed equipment for -this purpose, nor 
i we advise where it may be obtained, 
any case, we doubt whether the average 
nstructor could duplicate the specialised 
mponents required for 'a practical unit 
equal the commercial version. There 
•uld also be the problem of obtaining 
>e approval by the Postmaster General’s 
•partment. 

1ANSISTORISED S.W. RECEIVERS. I 

ve enjoyed reading your magazine for 
ny years. I would like to see a tran- 
irised sweep generator for 455KHz, some 
isistorised short-wave receivers and other 
d-state equipment suitable for Amateur 
jrators. Also, what about a “Basic Tele- 
an Course” or a re-run of the earlier 
es? (E.G., Devonport, Tas.) 
may be able to follow up the present 
es on short-wave receivers with some- 
ig similar for transistors. We will also 
p your other requests in mind. The 
articles run some years ago are now 
dated to reprint and a major rewrite 
>rt would be called for to bring them 
to date. The same problem would arise 
h the production of a separate “Basic 
evision Course.” We may be able to 
de something along these lines later, 
not immediately. 

iRPED RECORD. On playing an LP 
brd recently I realised that the sound 
n it was uneven. On checking the record 
lally, I realised it was moderately warp- 
1 tried straightening it by twisting it 
/ carefully, but it still produced uneven 
nd. Later, after it had been stacked in 
aile of other records, it played quite 
sfactorily. Could it have been straight- 
d by being stacked with the other 
>rds? (M. B., West Pymble, N.S.W.) 


FROM A BEGINNER: As a beginner. I 
have been reading your magazine for some 
time. Would it be possible to add an extra 


tion of a fixed capacitor and a trimmer or 
small variable capacitor to make the final 
adjustment. The whole trap is best housed 
in a metal shield box. r 
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"ELECTRONICS Australia" Information Service 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited, degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia” does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The Editor. 9/67 
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"GILT-FDGE" MONEY- BACK GUARANTEE ON ALL GOODS RETURNED UNUSED 



Famous English Automatic 
“Garrard' 1 Record Changers 

BRAND NEW $25 

Quality checked by Garrard. 

Type 1000, automatic record 
changer and player wired for 
stereo. Latest 240V 1967 

model just released. Takes 
all size ecords 45's, 10'' and 
12"—up to 9 records at a 
time. Features many refine¬ 
ments: 4 speed laboratory 

series motor, adjustment for 
pick-up height, adustment for 
stylus pressure, etc. Brand 
new in cartons. Complete 
with"ACOS"G.P. 90-1 Sapphire 
Stylus. With "ACOS" stereo 
73-2A Sapphire cartridge extra 
$3.25. List price $52.90. 
Pack, post $1.50 


FAMOUS “R” and “A" 

New English 12” 
Speakers $7.75 

Pack, post 30c. Terrific 
offer — highest quality 12" 
loud speakers with built-in 
tweeter. Uses powerful Hi Flux 
magnet for wide frequency 
range reproduction Hi Fi and 
Stereo. Size is 12" x 5" deep 
2 types availoble, 3 ohm and 
15 ohm. Takes 8 watts easily. 


4 Transistor, 3 Watt Output 

AUDIO AMPLIFIERS $7.95 

Fresh 1967 current produc¬ 
tion brand new in cartons 
with instructions. Specially 
designed to provide a com- 
olete and reliable basic unit 
for portable gramophones, 
radios, intercoms, tape record¬ 
ers, P.A. systems, etc. Latest 
printed circuit design suitable 
for 3 to 15 ohm speakers. 
For use with 9v. transistor 
radio battery. Frequency re¬ 
sponse 150-10,000 c-s. A pair 
are ideal for stereo. Srze 
only 3" x 2". 

AUDIO AMPLIFIERS $9.50 

5 watt (7 watt max.); solid state 
4-transistor, 100-15,000 HZ; input 
imp. 10K ohms. 

Output 8 and 16 ohms, for 9 
volt DC. 


INDUCTION MICROPHONES 

Will pick up sound woves 
from a distance. Has suction 
cap, long cord and plug for 
tape recorder, etc. Sticks to 
wall or case of telephone 
for recording speech. $1.25 


U.S. NAVY RELAYS —12 volt, 
50 ohm — 2 make and for 2 
circuits — beautifully made — 
silver contacts. 

New f . $1.50 

SINGLE MAKE & BREAK up 

to 10 amps for 12/24/32v. 
D.C. Size 4” x 1 ¥'. 

New ! $1.50 

“LEECH” 2 MAKE Cr BREAK 
24V. D.C. (O.K. for 12V.) 95 
ohms. Size 3x 1 ". 

New! . $1.50 

US. SEALED RELAY, 28V. f 
250 ohms, 1.5 amps at 24V. 
or 115V. A.C. Size 3“ x 2”. 
New! . $1.50 


ENGLISH REPEATER 
MOTORS 24V. $5.50 

Pack, despatch and freight 
50c. Selsyn (synchro) to indi¬ 
cators and other mechanism. 
Size 4” x 4“ x 3”. Shaft 
x i", work also on 12V. or 
32 volts. New in cartons. 

Type B2. Ref. No. 5U/4317. 



SAVE $20. Sensational Import of famous 

“SAURA” PRISMATIC Handbearinft 

mmfsfcs 

Post 75C ^ 

Accurate to under 1 degree. A precision 
instrument of excellent workmanship. Ex¬ 
tremely sensitive — fully damped — has 
light. Prism enlarges numerals to large, 
easy-to-read size. This compass is well 
known among boating enthusiasts. Also 
ideal for geologists, surveyors, use in air 
craft, etc. . . . 

Brand new 1967 model in polished wood 
case and supplied with batteries. Usually 
sells at $45. A special huge purchase on 
direct import allows us to sell at this low 
price of $25. 

Complete with spare bulb and batteries 
and padded leather carrying strap. 




ENGLISH ARMY “F” FIELD 
TELEPHONES - $11.95 

Pack, Despatch and Freight, $1.50 
A really superior hi-quallty unit. 
Has long distance ringing gener¬ 
ator and bell. Comes in sturdy 
case. Use for line testing, house 
to shed, etc. Range 20 miles. 
Brand new and fully checked. 
Govt, cost $80. Battery set 80c 
extra per phone. 


Famous American 

200 amp. D.C. 

welding tun 

GENERAMt * fU 

Pack freight Aust. $5 

200 amps. DC (plus 10% 220 
amps.), low speed — 2,500 rpm. 
for full output. Burns all size 
rods from No. 6 to No. 16. 
Generators are built for con¬ 
tinuous duty. Spun glass and 
mica heat-insulated wiring. Can 
be direct coupled (through flex¬ 
ible coupling) to any motor. 
Write now for full information 
sheet. Generators are completely 
guaranteed for 3 months. Govt, 
cost $450. Units are new. 



Aircraft 
8-DAY 
CLOCKS 
$11.50 

Post free. Extremely accurate, 
jewelled movement. Black face 
with luminous hands and numer¬ 
als. Made to exact Air Force 
specifications. Sweep second 
hand and two manually controlled 
time elapsed hands on 2£” dia. 
face. 3 mounting holes and 
winder knob. Clocks are brand 
new and fully checked by watch¬ 
maker. Govt, cost $150. 6 

months’ guarantee. An ideal car 
clock 



“LUCAS" 1 /3rd h.p. 
Electric Motors — $11.00 

(Pack, Despatch & Freight, $0.85) 
Brand new motors; a terrific pur 
chase direct from British Govt, 
for 24/32 volt D.C. Made by 
“Lucas" "R0TAX” LONDON. In¬ 
corporates 3" diam. 12-blade fan; 
continuous duty 7,400 r.p.m 
Motors have heavy duty ball bear 
ings, 1” x shaft for pulley 
Clockwise rotation. Ideal for 
driving pumps, bench grinders, 
electric lawn mowers, etc. Works 
perfectly on 12 volt. Govt, cost, 
$80. 


“Bendix” type 314 24/32 volt 
50 amp. DC lighting generators. 
3 months guarantee. $25.00 


AIRCRAFT ELEC. MOTORS $2.25 

3,500 r.p.m. cont. duty for 
12v. 24/32v. D.C. Brand new. 
Ideal for small car fans, blow¬ 
er motors, etc. Govt, cost $16. 
5" 3-bladed plastic fan to suit 
. . . 79c. 

Rheostat to accurately con¬ 
trol r.pm of motor from 
0-3,500 . . ,49 c. 


AIRCRAFT ROTARY 
ACTUATORS $7.50 

Pack, post 50c. New! Made by 
• Plcssey" England. Size 6” x 4”. 
Many uses including remote con¬ 
trol turning of TV or radio 
antennae. 240 volt D.C. 


“Lucas” Aircraft Starter 
Solonoids, $3.50 

Post free. Heavy duty; use for up 
to 200 amps. 6, 12, 24/32 volt 
DC for cars, trucks, boats 
tractors, etc. Brand new. 


GALVANOMETERS (ohm Meters) 

$2.50 (Pack, post $U 
Originally for testing line circuits 
for gelignite charges. Checks to 
determine if breaks In the lines 
occur. Meter is housed in carrying 
case with battery compartment. 



Brand new ENGLISH Electric 
PAINT SPRAYERS $13.95 

(Pack, Post 50c) Save $12. These 
famous English spraying outfits 
are usually $26. Comprises com¬ 
plete modern, electric spraying 
outfit complete with variable jet; 
adjustable by knurled knob two 
container, flex and plug. Built-in 
240V A.C. reciprocating motor 
gives 60 P.S.I. at nozzle. For 
professional finishes on all paint 
jobs and enamels and spraying 
insecticides. 



New, Army Tank Aerials $2.75 

3-piece, 12 ft. coppered spring 
steel. Rail freight collect. Mount¬ 
ing base to suit. $1.75. 


New, just arrived! 
Famous brand 7 watt 

Solid State STEREo 
AMPLIFIERS $32.90 

Po9t 75c. Beautifully made. Eight 
transistors with two Rec. diodes. 
Output power 2.5w.-f2.5w. (5w.). ■ 
Max. 3.5w.-4-3.5w. (7w.). Input 
sensitivity. Phono, or Aux. 250 
m.v. Output imp. 4 to 8 ohms. 
Frequency response 50 C/S- 
20,000 C/S. 


“Sperry” Transformers $2.50 

(Pack, post 75c.) Brand new! For 
radio use. Primary 0/200/210/- 
220/230/240/250 volts. Second¬ 
ary 6.3 volts at 3 amps.; 6.3 
volts at 3 amps, and 2 volts at 
1 amp. 


Famous E.M.I. TRANSFORMERS 
$6.50 

Brand new! These were made for 
the British Admiralty, are tropi- 
calised for indefinite storage. 
Primary 10 / 0 / 200 / 220 / 240. 
Secondary 300/0/300 voits at 
150MA. 6.3v. at 3 amps, and 5v 
at 3 amps. Govt, cost $40. 


Magnificent 

“Cutler 

Hammer” 

TOGGLE 

SWITCHES 


75c 



(Post pack 10c.-) 


4-pole 3-way (3-position) 
panel switches (centre off). 
Made for U.S. Govt, at a cost 
of 35/- ea. Luminous tip on 
switch. Solid silver contacts. 
Size 1|” x 1i“ x 2” high. 
Handles 10 amps, at 12 or 
24/32 volts D.C. Ideal for 
panels, control boards, etc. 


“B.T.H.” PRESSURE SWITCHES, 
$1.25 

0-100 p.s.i adjustable. For 6, 
12, 24, 32 volt DC. To 10 amp. 
on 12 volt. Face mounting. New! 


NIFE BATTERIES—95c 

(Pack, despatch and post 10c ea.) 
Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever, 4 A.H.,1.2 volts. 
Sizes 3'/' x 2|" x 1". Couple 
together for any voltage— 
superb for spotlights, lamps, 
bells, flash eauipment, etc. 

Set of 10 gives 12 volts 4 A.H. 
$7.95 (Pack post $1); Set of 5 for 
6 volts, 3.95 (Pack post 50c). 


MAIL ORDERS: direct DISPOSALS trading C0.36 HELEN ST., VALLEY. BRISBANE Q’LD 

DIRECT DISPOSALS SHOPS 248 GEORGE ST., CITY 14 DUNCAN ST., VALLEY BRISBANE 
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ANSWERS TO CORRESPONDENTS - Continued 


will load each other and cause distortion; 
The remedy is to use isolating resistors 
while commoned for mono. (J.D., Car¬ 
narvon, W.A.) 

VARI-TACH MOTOR CONTROL: The 2 x 10W amplifier described in your May, niirinty the w f«w vears all solid-state 
diode D2 in this circuit, although marked 1?61 issue but I was under the impres- design ha^ been passing through a taa- 
optional , is in fact essential; I found this sion that the Bookshelf speakers were only nntahi* 1 nre- 

° U t the ha rd way. With the “full speed” able to handle 6W Would these speaker T coLfousness lhat today’s 

switch closed and the speed control at mini- systems be suitable for use with the 2 x j p . !ons wil i rer .rain1v he sunerseded 

mum, diode D1 and the 2uF capacitor are 10W amplifier. (R. R., Glen Innes, N.S.W. 

connected in series across the power line 2370.) ably tbo se us j ng germanium transis- 

during the n ^§ at ^ e un Jff, s , The Paymaster Bookshelf loudspeaker sys- tors, have been superseded in terms of tech- 

D2 is used. (G. mck., Nth. Box Hill, Vic.) tem j s q U i te capable of handling 10W out- nique, they are still quite satisfactory dn 
You’re right. G. McK., and this one put provided the enclosure is completely their own right. It is not possible to corn- 
had slipped past us. We are publishing a sealed to load the loudspeaker cones pro- men t on your subjective impression about 
note in the errata section to warn other perly. In a practical domestic situation, G ur transistor designs not being as good 
constructors, and thank you for letting us you will run them at a much lower level as our valve designs, because you do not 
know. We regret that you had to find our than this. give precise reasons for the statement. The 

oversight “the hard way.” __ _ „ T * oircuit you depict strikes us as a variation 

ADDDrrTATTnv T k i a a- LASERS. Recently I came across one of j n t j, e mea ns of doing a certain job and, 

APPRECIATION: The article on adding a your old issues dealing with the laser beam. as £ ar as we can see c ff ers no advantage 
transistorised preamp to the Paymaster was I was wondering if you 'have any more over our own design ’for a silicon transis- 
the first I have seen to deal with practical information on this fascinating subject. tor preamplifier This latter has proved to 
considerations of design. I enjoy Mr Rowe’s Furthermore, could you possibly procure be V g r y satisfactory in practice In regard 
theory very much—I wish there was more, some detaiiled drawings and parts lists for t0 paralleling channels for mono, you ap- 
much more, of it. I would like to see me. It is my intention to build one but so pea J. bave overlooked the vital point 
articles dealing with shielding, frequency far I have been unable to find any good tba , t channels will not adversely load one 
response in transistors, switching speed m source of information regarding the parts another provided they are handling the 
transistor flip-flops, and similar subjects, and construction details. (M.D., Granville, same signal) as would be , the case w , hen 
(C.H., Summer Hill, N.S.W.) N.S.W.) playing a mono record. It would not be 

Many thanks for your comments, C.H.. We have published about 12 articles on true if playing a stereo record in mono 
which are much appreciated. We will keep lasers since our first in February, 1963, mode but this would be an unnatural situ- 
your various suggestions in mind and per- M.D. Coincidentally, there is an article on ation. A point to watch in using isolating 
haps deal with some of them when time lasers in this issue, beginning page 18, en- resistors is that signal voltage drop across 
ind space permit. In the meantime, we try titled “Widening Fields For Lasers.” Other such resistors may, in some cases, increase 
to include some theory with the description articles since our first which may be of in- the level of signal which certain stages have 
of all our projects, even though there is a terest are: “Putting the Laser to Work,” to handle, with a consequent rise in de¬ 
limit to what can be done at this level. April, 1963; “Semiconductor Lasers,” 

December, 1964; “Laser Light Genera- 
AUGUST EDITORIAL: I find the Edi- tor,” April and May, 1965; “3-D Photos 


tortion. 


torials thought provoking but I was most with Lasers” February, 1966; “Junction 
surprised to find that classic “boner” in the Lasers,” March, 1967. Photostat copies 
August issue: “73’s.” Although “seventy- of these articles can be supplied at 20c 
ihrees” is a common phone expression the per page. We cannot give you any informa- 
:orrect CW abbreviation for “best wishes” tion other -than that already published and 
is “73”, no “s” being needed. The use of are not able to supply constructional data, 
in “s” stamps the user as “lid”, to use In any oase, lasers can be dangerous “toys” 
he popular American expression. Also, CW in the hands of inexperienced people, 
iddicts do not “tap out,” they “send”! Per- 

laps the Editor is a phone man at heart. TRANSISTOR PREAMPS. I do not think 
J. S., Glenroy, Vic.) your transistor circuits generally are up to 

You’re absolutely right. The Editor is a the standards set by your valve circuits, 
ihone man and a “lid”! There are quiite a number of good preamp. 

circuits ana I enclose my slight variation 
)DD TRANSFORMER EFFECTS. I was of , a G.E. design. Layout is not very criti- 
ecently given a power transformer from an cal, although all such preamps, should be 
>ld mantel radio. All the wires had been kept away from magnetic fields. Also, when 
;ut off except the 5V filament connections used in a stereogram, in the mono position, 

_ - ^ . . • • « rv • i i if t nia tn;rv rvnf rnito n ra ^ r11 a 1 nn f n av 


tnd the 240V primary side. By trial and 
rror I managed to discover which wires 
/ere which with the aid of a multimeter. 
Ul went well until I connected up to one 
'air of wires which produced a very strange 
eading. When I switched the meter to the 
KV range, it read one-tenth of full scale, 
idicating 100V. However, when I switched 
d the 250V range the meter still read one- 
mth of full-scale (25V). Even more strange- 
r, when I switched to the 10V range, the 
eter still read one-tenth of full scale (IV). 
an you explain how this could have hap- 
;ned. Also, could you please tell me how 
calculate the value of resistor required 
r' give a drop of, say, 250V to 150V. 
.V., Maroubra, N.S.W. 2035.) 
e think if you measure the particular 
iir of connections on the ohms range of 
>ur multimeter you will find that the two 
ires are in fact not connected, and you 
ill find that there is only a very high 
npedance leakage # path. What you have 
sen measuring is simply the leakage within 
ie transformer, and as you switch to the 
»wer ranges of your multimeter, you in¬ 
ease the loading on the high impedance 
>urce, so that the voltage reading drops, 
he faot that the reading is only a tenth 
: full scale in each case is just coinoi- 
snce. We cannot give you a value of 
sistor for a 100V drop. The value will 
spend on the current flowing through the 
jsistor. We suggest you obtain a text 
3 ok dealing with these matters, particularly 
>hms Law. 

OOKSHELF LOUDSPEAKERS. Recently 
i “Electronics Australia” you mentioned 
lat the Playmaster Bookshelf loudspeaker 
'stem is capable of handling 10W of out- 
Lit. I require loudspeakers for use with the 


if the two outputs are paralleled, they 


printed 

circuits 


Specialist in Printed Circuits,Coding. 
Artwork to Order, Prototype Service. 


3 


HQTRONIC 


67 Howard Ave. Dee Why N.S.W. 9822056 


more 
than 500 
switches 


in the current Cutler Hammer 
Appliance type Switch Catalogue 
— a design for every purpose 
and an unsurpassed reputat¬ 
ion for reliability. 




Please write or phone for copy of latest broadsheet listing current stock types. 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 York Street, Sydney. 2 0233 

ADELAIDE: Newton McLaren Ltd. 51-0111. BRISBANE: Chandlers Ltd. 31-0341. HOBART: Amalgamated 
Wireless (Australasia) Ltd. 3-3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2-1804 
MELBOURNE: J. H. Magrath & Co. Pty. Ltd. 32-3731. PERTH: Atkins (W.A.) Ltd. 21-0101; Carlyle & Co 
(1959) Pty. Ltd. 21-9331. SYDNEY: Electronic Parts Pty. Ltd. 560-7566; George Brown & Co. Pty. Ltd. 
29-7031; Broadway Electronics Pty. Ltd. 211-4224. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 

$115.00 

CIRCULAR SLIDE RULE 

3y<ln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. $1.25 each 

Post 10 cents 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens 1 in Focus, 1 Viin dlnm. 
1 Lens 1 11/ 16in Focus, min 

diameter. 

1 Alr-spnced I.cn.s, min dlnm. 
1 Filter Leas, 1 Graticule, 
I Lampholder. $1.85 
Post: N.S.W., 30c: Interstate, 40c. 

P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
colling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

(2 TELEPHONE SETS) 

30c curtaue to roll. Freight pay¬ 
able at nearest attended railway 
station. 

SHIP'S CLOCKS 

(No bell). Smith’s 8-day, fully 
Jewelled. Original cost SI20. 
Special 7ln brass $25. 10V6ln Seth 
Thontns splnsh-ptoofed bnkelltc 

$30 

Post N.S.W., 70ci Interstate, 95c. 

MINIATURE 
ELECTRIC MOTORS 

P/a to 3 volts DC, idcnl for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each (Post 7c) 

TELEPHONE WIRE 

21 caugc copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal Vi 
mile). $7.00 per cofl. 

Post. N.S.W. 70ci Interstate $1.20. 

amplifier" 

Submlnlatiirc 4-TrnnsIstor, Audio 
Push-Pull. 

$7.00 Post 50c 
AWA OSCILLOSCOPE 

TYPE A51941 

Calibrated with delay time base. 
5ln, 240 vac., perfect. $195.00 

GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK DENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. $1.25 

Post nml packing. SI.00. 

HAND BEARING BOAT 
COMPASS 

With magnifying prism illumin¬ 
ated. Brand new in wooden carry¬ 
ing case. Complete with batteries. 
Ideal for pin-pointing your secret 
fishing spot. $35.00 

Post, N.S.W. 70c; Interstate, 95c. 

HEAD PHONES 

LOW IMPEDANCE $1.75 a pair. 
Low impedance moving coil fi.ted 
with rubber muffler to reduce 
external noise, fitted with press to 
talk, dynamic hand microphone, 
ideal for use with all types of 
transceivers $3.50 pair. Same with 
black felt muffler $4.50 pair. 
Post, N.S.W. 25c, Interstate 30c. 

RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction of the 
Retail Price direct from one of 
Australia’s leading Broadcast 
studios. 

Used in good condition. 
3600ft, lOViin spools, $3.50, post 
25c. 

1800ft, 7in spools, $2.75, post 25c. 
900ft, 5in spools, $1.68, post 25c. 
300ft, 3in spools, 65c, Post 13c. 



P.M.G. Phone Jack and plugs, 25c 
each, 45c the pair. 

Post 7c. 

NIFE CELLS 

1.2 Volt fuly charged, 4!n x 3!n 
x 1 in 4 AH. 

$1.00 each 

Post, N.S.W., 25c: Interstate, 35c. 
1.2 volts 15 AH, Sin x 4in x 21n, 
$2.95. 

2.4 volt 10 AH, 6In x 2V*In x 2!n. 

$2.50. 

Post, N.S.W., 30c; Interstate, 40c. 

WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 

6 Transistor, $37.95 per set of 2. 

9 Transistor, $75.00 per set of 2. 

10 Transistor, $98.00 per set of 2. 

Post: N.S.W. 50c; Interstate 60c. 



P.M.G. 'TYPE KEY SWITCHES. 
45c each. Post, 15c. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for /quantity 


807 

$1.75 

4 AG 9 

50c 

6SN7GT 

»5e 

12AU7 

$1.00 

89 

$1.00 

X61M 

$2.20 

12SA7 

$1.25 

CV850 

$1.50 

6H6 

45e 

1H6G 

30c 

5U4G 

77 

95c 

$1.00 

832 

$5.00 

VRI50-30 

6F13 

75c 


$1.00 

6AK5 

$1.50 

5CPI 

$3V9 3 

6X4 

$1.00 

EF50 

35c 

6F8 

75c 

6U7 

75c 

12SK7 

50c 

VI103 

$1.00 

VR1120 

50c 

VH120 

75c 

VR118 

75c 

IL4 

$1.00 

VR65 

25c 

5Y3 

$1.50 

VT4C 

75c 

6C4 

50c 

AU5 

$1.00 

CV2184 

$2.25 

80 

11.25 

2x2 

75c 

6AK5W 

11.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES. 



45 x 40 coated Lens with tripod 

$10.95 

30 x 30 Power Coated Lens, 

Brand new. 

$3.75 

60 magnification with a 40mm 
coated objective lent. 

With Tripod. 

$23.00 

A> Illustrated. 

Postage, 95ci Interstate $1.20. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw., lw, 2w, 
tolerance! between 1 and not ex¬ 
ceeding 5% Including 100, 360, 

560, 750, 15K, 22K, 17K. 100K, 
180K, 220K, 560K, 820K, ohmi. 
Usual price 40c each, 50 assorted 
different value! for only 

$3.75 

Post 15 cent! 

Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Ampi. $19.50 
each or couple two together for 
240 V.A.C. 

The two for $34. 

50c cartage to ran. Freight pay¬ 
able ut nearest attended railway 
station. 

522 TRANSCEIVERS 

100 to 150 m/ce. 

$35.00 

KLYSTRON MIXER/DUPLEX 
units, 9375 megs, complete with 
crystals, $13 each. 

Post. N.S.W., 45c; Interstate, 50c. 

FRACTIONAL 240V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
speed gearbox. 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

$20.00 

Post N.S.W., 70c; Interstate. 95c. 

SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 451n x 
27in x 341n will make ideal test 
bench. $10. 

Freight puyable at nearest nttended 
railway station. 

WHIP AERIALS 

9ft in seven sections. 

$3.75 

Post; N.S.W. 75c; Interstate 30c. 


TELESCOPES 

x 40 with Tripod 

$7.95 

Post N.S.W. 70c, Interstate $1.20 


EX ARMY TELESCOPES 

4 x 40 Handley, $6.50. 

7 x 40 Otway angle telescope, 
$9.85. Freight payable at nearest 
attended railway station. 

C.M.A. CABLE 

240 volt 3/.036 black, new nnd 
perfect. 100 yds. rolls, $3.00, 6 or 
more. 

$2.50 

30c eurtage to rail. Freight payable 
ut nearest attended railway 
station. 

MICROMETERS 

Brand new Goodell-Pratt. 0 to lln, 
$7.50: Slocombe, lln-21n, $7.I5| 
Starrett lln-2ln, $9.15. 

Post, 32c. 

CHOKES. 7.5H, 40mA . . 95c 

VIBRATORS, 4 volts, 7-pIn, 75c 
each. 

UNISELECTORS. 4 BANK. 54.00 
INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25c: Interstate, 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 6!n.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-wny radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts,_ 

BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$24.75 

Post, N.S.W. 70c; Interstate, $1.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in- 

eluded. $19.95 

Post N.S.W. 45c. Interstate 60c. 

MINE DETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete In 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station. $39.00 

4 DIGIT RELAY COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1,25 each. Post 13c. 

ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, Ideal Broad¬ 
cast Studio, music recording. 
Church and play recording etc., 
Fraction of original cost. 
Price on Application. 

SCOOP PIURCHASE 

Gramo. Molors. New. Made In 
U.S.A. 4-speed. 240 volt A.C. 
50 eye. Only $2.75 tnch. 

Post, N.S.W., 30c: Interstate. 40c. 

240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, Including switches, as 
new. $50. 


SPECIAL lucky dip valve offer. 
15 new valves In curtone for 
only $2.00. We haven’t got tittle 
to sort them, so you reap the 
benefit. Post, 30c. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, mlnluture 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, l/81n 
push movement. 

_$1.25. Post, 10c._ 

TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 25c; Interstate. 40c. 

MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 

Two-way Tadlo. 75-80 M/cs. 
12-volt operated. $45 each. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 

MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Post. 4c. _ 

FOUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced Input 
and outout. Ideal for outside 
broadcasting, etc. 

_ $75 00 _ 

BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 

MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baflle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input. 240 volt AC 
operated. 

$55.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS TO CORRESPONDENTS - Continued 


TV CIRCUIT QUERIES. Could you ex¬ 
plain the meaning and operation in a TV 
circuit of the following (1) AGC clamp 

(2) the compensator in the AGC circuit 

(3) isolating resistors. (J.R.B., Emmaville, 
N.S.W. 2371.) 

These queries are net suitable for answering 
in our “Correspondence” pa§es, as they 
require fairly lengthy explanations. How¬ 
ever, we will keep them on file for pos¬ 
sible treatment in our “Answer Man” col¬ 
umn. We would point out that these mat¬ 
ters should be explained in any standard 
text book on TV circuits, such as “Basic 
Television” by Grcb. 

BEGINNER’S BOOK. Could you tell me 
)f any good book on radio. I am only 
i beginner? Could you also tell me where 
-t is possible to buy a transistor radio 
circuit which can receive more than one 
station? (M.S., Waratah, N.S.W.) 

»Ve would recommend our “Basic Radio 
Course” which you can obtain from us for 
Si.60 including postage. A simple radio 
eceiver is included in one of the chapters 
>f this course which you will be able to 
>uild when you reach the necessary stan- 
!ard. 

IERTZ. The protests about the change to 
Hertz” will inevitably die. But, before 
aey do, let me add mine, for it Hertz me 
o the quick! We must be on guard lest 
ome bright boy comes up with air pres- 
ure designated as so many “Boyles.” That 
/ould', indeed, raise my body temperature! 
J.F., - - Vic.) 

'o go into print with a suggestion like that 
* just asking for trouble. If Hertz hurts, 
Boyles hurt, too! Incidentally, try as we 
light, we couldn’t decipher your address, 
eaders would be wise to print their ad- 
ress in block letters — and add the post- 
ode. 

APE AMPLIFIER. How about designing 
n all-transistor tape-recorder amplifier with 
jitable transistor oscillator. I am sure many 
•aders would like to see a low-noise, wide 
equency response and low distortion re¬ 
ader featured in your journal. I suggest 
ju attempt to design an amp. and oscil- 
tor suitable for both battery and mains. 
..W., Scone, N.S.W.). 

We assume you are referring to a com- 
ete tape recorder, with all necessary pre- 
nps, equalising circuits, bias and erase 
imponents and power amps. This would 
: a major undertaking both for us and 
ospective builders and our recent prefer- 
ice has been to design tape adaptors for 
e with existing power amplifiers. The 
test in the series is the Playmaster 119 
\pe Adaptor, described in our September, 
•67 issue. We do not consider a battery 
aerated design to be attractive because, 
hough it would be possible to design the 
Jctronic circuits, a major difficulty would 
- to obtain a suitable battery-operated 
%k. As far as we know, no decks of this 
e are available from parts suppliers. 

*E & WATER DIVINING: Though a 
nplete disbeliever and educated to pro- 
sional status, I made up a metal locator 
im brass rods, mainly to prove that it was 
aloney.” Half an hour later I had located 
ery pipe around our house including 
rthenware stormwater drains. I have also 
ed the classical forked twig of water 
/ining fame and find that it works with 
iter but not metal pipes. I have encourag- 
dozens of other people to try my gadgets 
t only 4 or 5 seem to be able to duplicate 
j effects. I cannot explain them; perhaps 
her readers can. I would like to corres- 
nd with people who seriously do have the 
wer of “location” and who are doing 
dous research into the reasons for it. (B.H. 
issenschuff, 23 Asquith Street, Vailsworth, 
\. 5083). 

)ur letter is not likely to be used in 
orum.” The subject is not necessarily re- 
:ed to electronics, has been mentioned 
fore, and would be the signal for another 


round of unresolved exchanges between 
those who believe and those who scoff. We 
cannot explain what you have observed and 
there would be many who would claim 
that there is nothing to explain! We have 
seen plenty of 1 articles on the subject but 
cannot recall any research by an independ¬ 
ant physics group conducting research on 
a fully controlled and fully documented 
research basis. 

ASSISTANCE NEEDED: I am writing to 
you as Education Officer of the Bendigo 
Training Prison. Readers of “Electronics 
Australia” in the Institution have a radio 
room but it is lacking in equipment such as 
turntables, amplifiers, loudspeakers, solder¬ 
ing irons, etc. As we have to rely a great 
deal on donations, your readers may be able 
to donate to us items of equipment for 
whioh they have no further use. Any reader 
who is able to help can address parcels to: 
The Education Officer, Bendigo Training 
Prison, Rosalind Park, Bendigo 3550, Vic¬ 
toria. (K.B.R.). 

Some months ago, we invoked a flat rule 
against publishing requests of this nature 
but have been left with the feeling that it 
has operated too harshly against worthy 
causes. Your letter came as the “final 
straw.” Here’s hoping that some other reader 
may be able to assist. 

BEGINNERS PROJECTS: I find that many 
of your projects are a bit complicated for a 
beginner such as I. Do you think that it 
would be possible to print some smaller 
less complicated projects to suit the income 
of a schoolboy? Such things as transistor 
radios small enough for a pocket and 
walkie-talkies that would work on batteries 
without wires. Could you publish circuit 
diagrams and easy to follow instructions to 
make it easy for the beginner. (C.P.P., 
Christchurch, N.Z.). 

Your letter raises an interesting point. While 
there is an obvious demand for simpler 
electronic projects, it is not all that easy 
to think up projects that are both simple 
and worthwhile. After one has listed a few 
simple receivers, oscillators, signal injectors 
and sundry gadgets, most of which we have 
described at one time or another, ideas 
begin to dry up. The two you have specifi¬ 
cally mentioned hardly satisfy your own 
specifications. A pocket-sized transistor re¬ 
ceiver, with any kind of performance, would 
be a quite difficult and* costly proposition 
by reason of the lack of suitable parts; you 
could buy an imported receiver much more 
cheaply than you could expect to build one 
—even if it were practical to do so. The 
walkie-talkie would likewise present prob¬ 
lems with available parts and, in addition, 
would be illegal. Here is a chance for you, 
or other readers, to come up with sugges¬ 
tions which are genuinely practical, econo¬ 
mical and worthwhile. 

ELECTRONIC ORGAN: I have read and 
re-read your 1961 articles on the construc¬ 
tion of an electronic organ and it helped 
me to get a grip of the fundamentals. I 
am inquiring as to the possibility of con¬ 
structing an organ to a more modern design 
using silicon transistors—even starting with 
a one-note instrument and later adding the 
extra oscillators and dividers. It would be of 
particular interests to readers in New Zea¬ 
land, although we would have to import 
things like keyboard kits under the $20 
(N.Z.) import-licence-free allowance. I enjoy 
reading the devotional record reviews and 
find your evaluations similar to my own. 
(R.C., Auckland, N.Z.). 

In Australia at least, the incentive to build 
organs is much lower now than it was in 
1961. While some are still built by enthusi¬ 
asts for the experience or because they want 
something other than off-the-floor models, 
the majority of people who want an istru- 
ment can take their pick of a wide range 
of models and prices and pay them off at a 
rate to suit themselves. We are planning to 
prepare something on a one-note organ 
within the next few months but, as we 
have already said in these columns, the gap 


between such an instrument and one cap¬ 
able of playing regular chords is very wide. 
Nor is it just a matter of 1 transistors and 
“bits.” The keyboard contact system for a 
versatile divider type organ poses quite a 
problem if it is to combine simplicity and 
the right kind of touch, with reliability. 
We may be able to present something, ip 
due course, on organ generators and divid¬ 
ers but we have no immediate plans to 
present another complete instrument design. 
We are glad to note that you find the 
record reviews so helpful. 

I.R.E.E. SHOULD ACT: Your magazine 
has often mentioned the fleecing of owners 
of TV and radio sets by the smart service 
operator who likes to get rich in a hurry 
at the expense of John Citizen. It appears 
that one section of the radio fraternity that 
could really do something regarding this 
malpractice is a powerful body such as the 
I.R.E.E. If they wish to uphold the good 
name of the industry they should try to 
sponsor legislation requiring all TV service¬ 
men to be registered. (J.B., Mt, Gambier, 
S.A.) 

The I.R.E.E. seems to be wedded to the 
technical side of the electronics industry 
and is markedly cautious when questions 
of industry “politics” arise. Why not write 
direct to the Secretary of the I.R.E.E. (The 
Institution of Radio and Electronic Engin¬ 
eers), 157 Gloucester St, Sydney, 2000, 
and make your point. It may trigger dis¬ 
cussion along these lines. D 



TRANSISTOR MK4 
BROADCAST RECEIVER 


This set has remarkable sensitivity usinn 
an oflicicnt rcflcxinu circuit coupled to a 
hi«h «ain amp which drives a 3in speaker 
producing a quality sound. RANGE: 75 
miles without aerial or earth. The set is 
housed in an attractive Teak-finished Cabinet 
as illustrated. The kit, complete to the last 
screw, makes an ideal companion in the 
home or car. Comprehensive instruction 
booklet provided. Ideal jjift. 

KITSET $13.50 

WIRED AND TESTED S2.00 EXTRA. 

Prompt Service. 

KITSETS AUST. 

BOX 176 P.O., 

DEE WHY, N.S.W., 2099. 


CALLING ALL 

PROSPECTIVE AMATEURS 

The Wireless Institute of Aust¬ 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A., 

14 Atchison Street, 
CROWS NEST, N.S.W. 
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Electronics 

Technicians 



ENJOY HIGHER PAY AND MORE SECURITY 



WHY NOT YOU? 


Put yourself in this picture! With training through T.T.7.. you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 




THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 


IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH- 
OUT OBLIGATION. 


To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

about T.T.I. Electronics 



Please tell me more 
Training, without obligation to me. 


Age Present occupation 

I T.T.I.—The Industry-approved Technical Training Organisation 

I— - 


LASERS . . . 

(Continued from page 21) 

channels over long distances (in theory, 
a light pipe could replace the Sydney- 
Mebourne coaxial cable). 

Optically pumped ruby lasers are 
already available in commercially built 
micro-welders and machining tools. Be¬ 
cause the beam can be focused to a 
small spot, high energy densities can be 
achieved and the welding of minute parts 
of dissimilar metals becomes a simple 
job. Diamonds can be perforated with 
ease to produce wire drawing dies. 

A major disadvantage of these units 
lies in the need to dissipate energy from 
the laser head and the fact that pulse 
rates must be kept low to prevent over¬ 
heating. These rates are too low to 
make such tools useful for production. 
They are, however, useful for “one-off ,! 
jobs, and in medical and biological ap¬ 
plications where the advantages of de¬ 
livering a precise amount of energy tc 
a small area in a short time make i 
possible to perform microsurgery on i 
single living cell. 

Recently, high-powered gas lasers haw 
been produced which will probably fine 
future use for machining small parts sucf, 
as integrated circuits. These lasers are 
filled with a carbon-dioxide/neon/he¬ 
lium mixture and have an efficiency of 
about 10 per cent (compared to th* 
helium-neon laser with efficiencies it 
the range 0.01 to 1 per cent). The out 
put wavelength of 10.6 microns is dm 
to a molecular transition in the carboi 
dioxide. Because of the continuous wavi 
output, this laser offers advantages ove 
ruby lasers for many machining opera 
tions. 

Among the many other laser appli 
cations not yet mentioned are high spee- 
data processing, interferometry (to mea 
sure small distances very accurately o 
measure gas density in wind tunnels an< 
rocket exhausts), very high speed photo 
graphy — even when ambient illumina 
tion is high, chemical spectroscopy, am 
photolysis reactions. 

Continued development in laboratorie 
throughout the world is producing highe 
powered and more efficient lasers; ne\ 
active materials lasing at different wave 
lengths; methods for altering wave 
lengths by frequency doubling, heterc 
dyning and chemical shifts; and makin 
the existing lasers more reliable. Co 
tinuing abreast with this is the researc 
into current applications and the poJ 
filiation of new applications. The fe 
applications quoted here are only f 
presentative of what is currently beii 
achieved — the future will certain 
find the laser being used to perfor 
even more varied and more excitii 
tasks. { 

iiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiii 

Errata, Notes 

1964 TV Receiver, November-Decembf 
1964: It has been found that a wortl 
while improvement in horizontal pictui 
stability may be gained by reducing th 
AFC series filter resistor (originally 470K' 
to 100K. The resistor in question is th: 
connected between the AFC discriminate 
and pin 2 of the 6CG7 horizontal oscilk 
tor. 

Playmaster 115 Amplifier, April, 1967. Coi 
rection to parts list: The number c 
O.OOluF capacitors is shown as four, th: 
should be six, to agree with the circu: 
diagram. C 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per line. Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL 
ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the 
December issue must reach our office before November 8. Address your advertisement to the Advertising Manager, 
ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 2001. 


FOR SALE 


TV PICTURE TUBES: 

Two-year warranty 511. plus old tube. These 
are Trade Prices: 

All types except bonded and 27ln. All duds 
must be under vacuum and scratch free. When 
ordering by mail, add freight. Also available 
from Western Suburbs Radio. 1120 Oxley Rd. 
Oxley, Brisbane, at slightly higher prices. Sure 
Brite Picture Tubes, 22a Victoria Street, Lewis¬ 
ham. Sydney, N.S.W. Phone 56-6363. 


BELL all back Issues "ELECTRONICS Aust.." in 
stock all times, 1939-56 copies, 30c: 57-63, 
40c: 1964 to date, 50c. Post incl. T. WEIR. 

56 O'Conner St. Haberfieid, Sydney. 71-2569. 


TRANSFORMERS wound output or mains and 
special to order. Paris Radio Electronics. 7a 
Burton St. Darllnghurst, N.S.W. 31-3273. 


REPAIRS to receivers, transmitters, construction, 
testing: TV alignments. Xtal conv., specialised 
electronic equip. Eccleston Electronics. 146A 
Cotham Road, Kew, Vic. 80-3777. 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185a Beckett Street. 
Melbourne, Tel.: 329-7255. 


ELECTRONIC ORGANS. Do not build yourself 
an organ without first consulting us. Send for 
Initial Information on the superb Schober 
(U.S.A.) bulld-jt-yourself kits. No stamps 
required. The Electronic Organ Co., 124 Living¬ 
stone Ave, Pymble. N.S.W. (Mail only). 


RESI5TOR5 4c each. New miniature V 2 w, 5% tol. 
Any value between 10 ohms and Imeg. Minimum 
order 60c. Prompt service. Post free. KITSETS 
AUST., BOX 176, P.O. DEE WHY. 2099. 


RECEIVER BOOSTER AMPLIFIER. Covers 550KC- 
20MC. Improves sensitivity, selectivity and 
sig. noise ratio. Stops fade. Power gain; 29dB 
Unit is connected in series with aerial lead. 
Price $4.95. Wired and tested 55.95. Post free, 
prompt service. KITSETS AUST., BOX 176, P.O. 
DEE WHY. N.S.W. 


SIGNAL INJECTOR KIT. 5000cps-2MC. Very 
handy Instrument indeed. 2 transistors. Small 
size $2.95. $3.50 wired and tested. Post free. 
Prompt service. KITSETS AUST., BOX 176, P.O. 
DEE WHY, N.S.W. 


IESISTOR SPECIAL. New miniature V^w, 5% tol. 
We will supply 3 resistors of each preferred 
value between 10 ohms and 1 meq. 57 different 
values totalling 171 resistors. $6.84 Inc postage. 
Prompt service. KITSETS AUST., BOX 176, P.O. 
DEE WHY. N.S.W. 2099. 


tOODMAN speaker set, comprising Trebax. Axi- 
ette. 8" Audiom 12 ,f with A.R.U. and cross 
overs. Will sell to best offer. Lloyd Skipper 
"Towrl" Richmond. QW822. 

TUDIO MONITOR unit in good order. 12UX 
speaker and inbuilt 15 watt amplifier. $75 or 
offer. Sydney 25-5252 or Box M80. Sydney 
Mall Exchange. N.S.W. 2012, 


SCILLOSCOPES. 3ln Philips type GM5655 and 
3ln American Serviscope both excel, cond. Will 
sell pair for $80. Phone Sydney 528-8758 or 
write 230 Oyster Bay Rd, Como, N.S.W. 


VIN TURNTABLE, cueing monitoring console 
x. recording studio five channel mixer amplifier, 
uner. $160. Portable 10W PA amplifier 12ln 
peaker $50. Hamilton. 41 Fitzroy St. Sale, 
/lc. Phone 3656. 


UNIQUE BUY: Recording tape bargains in 
ill sizes, send S.A.E. for list now. 280 Hale 
td, Woodlands. W.A. 


ECORDING TAPE. New. boxed, guaranteed. 7in 
< 1.200ft, leading brand, retail $4.60, reduced 
to $2.10. All brands sold, write today for free 
list. Reels from 10c. AIMO, Box 15. Footscray, 


EATHKIT Laboratory oscilloscopes, model 012, 
as new condition. $125. 5 new oval speakers. 
$2.50 each. TV service handbook, $25. K. Hall, 
328 Mowbray Rd, Chatswood, N.S.W. 41-3127. 


IODEL ENGINEERS blueprints, castings, boiler 
fittings, machining. Bolton, 72 King Street. Syd¬ 
ney, N.S.W. Catalogue 86c. 


USTOM-BUILT TRANSFORMERS: Power, audio, 
etc. Single or quantity production. Amplifiers; 
P.A. systems, battery chargers, rectifiers, elec- 
:ric motors, transistor radios, general engineer- 
ng, fitting and turning, sheet metal work. etc. 
Parkinson Transformers, P.O. Box 523, South 
Brisbane, Qld. Phone Beenlelgh 33. 


FOR SALE 

COMMUNICATION RECEIVER. Deltahet. Cond. 

new. 16 Carnegie Rd. Chester Hill, Sydney. 
N.S.W. 2162. 644-5544 . 

FOR SALE. Exchange 2 Westrex 633A micro¬ 
phones. best offer or exchange good 8mM 
movie camera. Apply 23 Lundy Ave., Kings- 
grove, N.S.W. 

THREE WHARFEDALE W15 RS speakers, each 
20 watt 15 ohms. Very little use and excel¬ 
lent condition. $70 each. Write K. Hedt. P.B. 
24 Kiata. Vic. 3415. 

PLAYMASTER 115 10 watt stereo amplifier. See 
April ELECTRONICS. $120.00. Also magnetic 
preamp $10.00. Postage extra. J. Double. 8 
Clifford St, Sth. Brighton, S.A. 

BASIC RADIO COURSE The first printing sold 

out in a few weeks. If you missed out. a 

further printing Is now to hand. Copies avail¬ 
able from "Electronics Australia," Box 2728. 
G.P.O. Sydney. N.S.W., 2001. Price, $1.60, 

posted. 

READER SERVICE 

MULTIMETER SERVICE. Send set by reg. post 
to Abrahams Electronics. 5 Market Street, Syd¬ 
ney, N.S.W. Tel. 29-2258. 

PRE-RECORDED TAPE LIBRARY. Tape recorder 
owners. Join the Australian Tape Recording 
Society and have access to over 1,500 top- 
quality tapes at 60c hire. Bi-monthly magazine, 
news tape, tape and equipment discounts. Send 
S.A.E. to ATRS, Box 9. P.O.. Crows Nest. 

N.S.W. 

THE EQUIPMENT EXCHANGE BULLETIN is 
VK7R's casual monthly electronics magazine. 
Instruments, tr. transmitters, etc. $1 to EEB. 
115 Wilmot St, Huonvllle, Tasmania. 7109. 

TEST Equipment Service and Cal. Abrahams Elec¬ 
tronics. 5 Market Street. Sydney. N.S.W. Tele. 
29-2268. 

ABRAHAMS ELECTRONICS are agents for Sony 
and Trio amplifiers and tape decks. Service avail¬ 
able. 5 Market Street, Sydney. N.S.W. 29-227S. 


MICROGROOVE DISCS from your tapes also tape 
copying service. Highest quality discs at all 
speeds. Prompt Service. Moderate charges. Coun¬ 
try and Interstate enquiries welcomed. Vltatone 
Recording Studios. Box 18. Post Office. Lane 
Cove. N.S.W. 2066. Phone (Sydney) 42-6154. 


WANTED 


WANTED. GOODMANS Axiom 150. D. Kerr. 15 
Angus Avenue, Peakhurst, Sydney, N.S.W. 
53-6465. 


ARMSTRONG MK11 mono amplifier, working. 
I. Preston, 400 Pittwater Rd., Nth. Ryde, N.S.W. 
2113. 


AEROPLANE feathering gears or 
Mitchells Pass, Blaxland, N.S.W. 
evenings. 


similar. 61 
Phone 71-940 


OSCILLOSCOPE, wanted. 5ln of good design. D. 
Haig. 35 Makim St, Des Why, N.S.W. 2099. 
Phone 94-4193. 


WANTED 


CIRCUIT, Pyrox magic tape recorder model T.S. 
Write R. Eliott. 10 Lynette Crescent, Spring- 
field. Gosford, N.S.W., 2250. 


RADIOGRAM, HI-FI Stereo. Valve model. Separ¬ 
ate speakers or suitable convert. 37-0700, Syd¬ 
ney. N.S.W. 


POSITIONS VACANT 


TELEVISION TECHNICIANS FOR NEW ZEA¬ 
LAND.—TISCO (N.Z.) LTD., New Zealand s 
largest TV Service Company, requires top-grade 
TV technicians for many of their 36 Branches 
throughout New Zealand. 

Basic wages $A53.75 per week plus fringe 
benefits. All overtime after 5.30 p.m., Monday 
to Friday and all day Saturday paid at penalty 
rates. No Sunday work. 

Air fares for technicians and dependants paid 
in full. 

For further details, write In confidence, en¬ 
closing copy of references to: 

The General Manager, 

TELEVISION INSTALLATION AND SERVICE 
CO. LTD., 

Private Bag, 

Auckland, NEW ZEALAND. 

ELECTRICAL manufacturing company in the 
Bankstown area has a vacancy for a young 
man 18-24 years. 

It is desirable that applicant has had a back¬ 
ground in electrical or electronic component as¬ 
sembly. A good basic knowledge of electrical 
and/or electronic theory would be an added ad¬ 
vantage. 

Good wages and excellent lob promotion oppor¬ 
tunities for ambitious and energetic applicant. 
Apply Mr Mason. Post Office. Box 17. REVESBY 
2212. or telephone 77-0741 after 8.30 a.m. 


TRANSISTOR SERVICE 

AU JAPANESE AND 10CAI SETS 


REPAIRED 


including 

. . . 

Aristone 

Aurora 

Belair 

Berlin 

Crown 

Fujiya 

General 

Hitachi 

Kenco 

Mariner 

Mitsubishi Nanaola 

National 

Nivico 

Sanyo 

Sony 

Spica 

Standard 

Sharp 

Toshiba 

Yashica 

We do not sell 

spare parts 


PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 


AEGIS 


PRE-WOUND SHORT WAVE COILS 




Covering from 1.5 to 30.0MHz. 
Specified in "Electronics Australia". 
All wave receiver—refer August and 
September, 1967 issues 
Write for prices etc. 
Available from all good 
radio parts stores 


AEGIS PTY. LTD . 347 Darebin Rd., Thornbury, Vic. 307 7. 

Phones 49-1017 — 49-6792. P.O. Box 49, Thornbury, Victoria. 
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"ELECTRONICS Australia” 

SPECIAL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 


Australia, New Guinea, Fiji 
New Zealand 

United Kingdom and British Commonwealth 
Elsewhere 


PER YEAR 

$4.00 

$5.00 

$ 6.00 

$6.00 


POST THIS COUPON TO: — 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 

Name . 

Address . 

Enclosed is $ . for .years. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 


ADVERTISING 

INDEX 


Abrahams Electronics . 13 

A.C.E. Radio. 158. 159. 161 

Adcola Products Pty. Ltd.47. 13i 

Aegis Pty. Ltd.39. 17: 

Agfa-Gevaert Ltd.. < 

Akal Electric Co. Ltd. H< 

Amalgamated Wireless (A’sia) Ltd. . . 62. 14* 
Amalgamated Wireless Valve Co. Pty. Ltd. 3, 

Amateur Astronomers Supply Co. . . 13 

Amplion (A’sia) Pty. Ltd.105. 10 

Anodeon Sales Diyislon. 

Arrow Electronics Pty. Ltd. 1 

Asdic Stereo Specialists. 11 

Astrcnic Imports Division . . . . 30, 68. 13 

Audio Engineers Pty. Ltd.46, 12* 

Aust. General Electric Pty. Ltd. 2, 

Aust. Radio and TV College Pty. Ltd. 

Back Cov< 

Bright Star Radio. 15 

Broadway Electronics Pty. Ltd.58. S 

Broadway Electronics (Sales) Pty. Ltd. 2, 
Broughton, Peter G. 17 

Carter, P. Radio and TV Service . . . . 12 

Chapman. Maurice and Co. Pty. Ltd. . . 5 

Classic Radio Service. 12 

Classic Tape Recorders. 11 

Classified Advertisements . 1' 

Convoy International Pty. Ltd. 13 

Cunningham. R. H. Pty. Ltd. 15 

Decca. 5 

Deitch Bros. 17 

Dept, of Supply . 14 

Direct Disposals. 1* 

Direct Tapes Distrlb. 

Ducon Division. 

Dynacoustic Electronic Pty. Ltd. 1' 

Edcre Enterprises. f 

Electronic Developments Pty. Ltd. .. 114, 1* 

Electronics Kits. 

E.M.I. (Australia) Ltd. i: 

Encei Electronics Pty. Ltd. 19. 35. 65. 71. 7 

112, 119, 125, 129, 139. 155, 1« 

Fairchild Aurtralia Pty. Ltd.4. 

Falk. Fred A. and Co. Pty. Ltd. 1< 

Ferris Bros. Pty. Ltd. 15 

Garrard.88, t 

General Accessories Ltd. 

Goodmans Industries Ltd.*. I 

Gray, Simon Pty. Ltd.28. 1* 

G. R.D. Instruments Pty. Ltd. Inside Back Co< 

Green Corporation Ltd. 1 

Haco Distributing Agencies Pty. Ltd. 

Inside Front Cov 

Ham Radio Suppliers. II 

H. B. Radio Sales.95, 1. 

Homecrafts Pty. Ltd. 

Hy-Gain Electronics Aust. Pty. Ltd. 

I. R.C. (A’sia) Pty. Ltd. 

Jacoby. Mitchell and Co. Pty. Ltd. 14, 74. 

J. H. Reproducers Pty. Ltd. 1 

Johnston, D.R. and Co. Pty. Ltd. i 

Klapp Electronics Pty. Ltd. 1 

Kit-Sets of Australia. 1 

Kuenzll, Ernest Pty. Ltd. 1 

Lafayette Electronics Division. 1 

Leak, H. J. (Aust.) Pty. Ltd. 

Leroya Industries Ptv. Ltd. 

Lovelock F. C. Pty. Ltd. 

Magnetic Sound Industries. 

Manufacturers Spec. Prod. Pty. Ltd. 12, l^i 

Marconi School of Wireless. 1 

Mastersound Sales Pty. Ltd. 

Mcl.ellan, Wm. J. and Co. Pty. Ltd. 

Metropolitan Manufacturing Pty. Ltd. . . 

Motor Soares Pty. Ltd. 1 

Modern Science Supplies. 1 

Naticnal Radio Supplies.166, 1 

Philips Electrical Ptv. Ltd. 

Photronic. 1 

Precision Windings. 

Pye Pty. Ltd. 1 

Quad. 

Radio Despatch Service. 1 

Radio House Pty. Ltd. 

Radio Mart. Pty. Ltd. 

Radio Parts Pty. Ltd. 

Ron Thomas and Assoc. Pty. Ltd. 

R.C.S. Radio Pty. Ltd. 

Recorded Music Salon.104. 

Rola Company (Aust.) Pty. Ltd. 

Rowe. H. and Co. Pty. Ltd. 

Rutherford Electronics Pty. Ltd. 

Sansui Electric Co. Ltd. 

Sanwa Electric Inst. Co. Ltd. 

Seel Pty. Ltd. 

Shalley. Peter Electronics Pty. Ltd. . . 94. 
Stott's Tech. Correspondence College . . 1 

Technical Training Int. Pty. Ltd. 1 

Tel-Leigh-Tubes. 1 

Thomas Electronics of Aust. Pty. Ltd. . . 

“Thought Power”. 1 

Trio Corporation. 

Tudor Radio.146, 1 

Turnbull, Bill. 

United Radio Distributors Pty. Ltd. 

United Trade Sales Ptv. Ltd. * 

University Graham Inst. Pty. Ltd. 

Victor and Co. 

Warburtcn Frank! Ltd. 60, 

Watkin Wynne Pty. Ltd. 1 

Wedderspoon W. C. Pty. Ltd.72. 

Weston Electronics Ptv. Ltd.96. 1 

Willis, S. E. Trading Co. 1 

Wireless Institute of Australia (N.S.W.) . 1 

Wonder Wool Pty. Ltd. 1 

World Tape Club 

Zephyr Products Pty. Ltd. . . 26, 104, 1 
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The New improved ALL BALANCE Arm 

Your ideal carrier for today’s High Performance , 
High Compliance cartridge 




This new improved ALL BALANCE pickup arm is an 
excellent choice for any high quality turntable on the market 
today, with many features that make it an ideal carrier (and 
a very careful one!) of your high compliance cartridge! 
Thanks to its very low friction in all bearings the 
ALL BALANCE ARM will track perfectly at less than 1 gram! 
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phis graph shows clearly the very favourable tracking- 
£rror course - note that only in the first few grooves of 
he record does the tracking error surpass 2 °, and 
ecreases to zero twice during playing ! The balance 
jveight mounted on the tube of the arm provides accurate 
balancing of heavy cartridges (some with built-in trans- 
prmers) up to 20 grams, and also modern ultra-light- 
weight types. 

n-built anti-skating compensation is effective at 2 gr. 
ftylus pressure or 1 gram with high quality cartridges! 


Technical Specification: 
nominal length, 

pivot/stylus.236mm. ( 9 ") 

overall length.310 " ( 12 ") 

distance pivot arm/ 

turntable centre. 220 " ( 82 ") 

resonance, .outside 17-20,000 Hz. 
sideward load measured 

on stylus tip.15-20 mg. 

tracking force adjustment... .0-4 gr. 

minimum tracking force*.i- gr. 

stylus overhang.16 mm. 

bearings.re-adjustable ball 

bearings in every turning point 

balance weight.improved rubber- 

mounted design without screw 
gives lower resonant frequency 
* (tracking force spring has been re¬ 
designed for lower tracking force or 
stylus pressure.) 




Price.. $3.16 


With this new headshell cartridge mounting is extremely 
easy - done in a few seconds, on a small aluminium plate 
supplied with the arm; after which plate and cartridge can 
be set in their correct position with only one screw. 

Special Oil-Damped Lift available for these arms 



from leading retailers throughout Australia including :- 

jfcl.S.W. . .United Radio Dist., Shop 32,Ash St.Sydney. 
\.C. T. .. J.B. Young Ltd., Kingston, Canberra. 

3.A.MACK'S ELECTRONICS, 

199 Rundle Street, Adelaide. 

Truscott Electronics, 62 Hindmarsh Square. 

/IC.Danish Hi-Fi Pty.Ltd., 

941 Burke Road, Camberwell. (Tel .82-4839) 

Q'LD.(Distributors) BRISBANE AGENCIES, 

76 Wickham Street, Fortitude Valley. 


SOLE AUSTRALIAN AGENTS 


O.W.I ) 


INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, 
VICTORIA. TELEPHONE 82 1256 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 

































































careers 


THIS- 


FREE B00I 

K 

COULD BE Tl 

HE 

TURNING POI 

IN 

IN 

YOUR CAREE 

R 


ASK YOURSELF THESE 
3 QUESTIONS 

| * Am I in a dead-end job? 

2Can I use my spare time to get 
ahead? 

Am I capable of earning more 
money? 

If the answer is yes, there is room for 
you in radio-television. Does your job 
really offer security — worthv/hile pros¬ 
pects? If not, now is the time to do 
something about it. Send the coupon 
below for the free booklet "Careers in 
Radio and Television" which shows you 
just how A.R.T.C. training can help you 
to a bright future with good prospects. 

TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the train¬ 
ing you need at the benches and lec¬ 
ture halls of Australian Radio and Tele¬ 
vision College or in your own home by 
correspondence . . . you can be taught 
every important aspect of radio-tele¬ 
vision, details of the fundamental 
principles of Electronics. 


6ET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


There is a profitable career for you in 
the many phases of radio-television in¬ 
cluding manufacturing, radio servicing, 
television * servicinq, research, sales, 
broadcasting and television executive, 
armed forces. A.R.T.C. can help you 
gain one of these much-sought-after pos¬ 
itions, but remember, it is only the train¬ 
ed men who succeed and A.R.T.C. can 
give you the complete training which is 
necessary for success in Electronics. 

Make Spare-Time Money 

If you wish, you can make your spare 
time earn money for you by training at 
home and many students make extra 
money after only the first few weeks. 
However, if it is not convenient for you 
to train at home, then you may use the 
modern A.R.T.C. workshops. The course 
is intensely practical and individual. 
Safeguard your future . . . mail the 
coupon today. 


A.R.T.C. CAN TRAIN 
YOU AS IT HAS THOUS¬ 
ANDS OF OTHERS! 

Thousands of ambitious men have 
realised the benefits offered by 
A.R.T.C. training and are now 
making money in radio. You can 
join the ranks of the skilled men. 
. . . and it costs only pence a day. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of your 
own with good prospects, security* and 
big money. A.R.T.C. will mail to you, b 
return, at no obligatfon to you, the bi^ 
free booklet "Careers in Radio and 
Television." This booklet will show you 
definite steps you can take for a better 
job . . . how you can succeed in life. 
Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, 

(Opp. Grace Bros.) Phone 211-4244 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me> without obligation , your fre 
booklet “Careers in Radio and Television .” 

NAME .-. 

ADDRESS .; 


Printed by Sungravure Pty. Limited, of Jones Street, 


, at Morley Avenue, Rosebery. 


























































